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PREFACE. 


ViHiiir^K illurttraliorm aro ho lii/j-'lily oHtconuHl aiuon^jr 
tuIucationaliRtB of tho proRont day, that tho announeiuiioiit 
that a |[^‘roat]y improved form of Magic Lantern Iuih made 
itH appt*arancc Ih very favorably received. 

Between a donire for Hueh an iuHtrumont and the lack of 
dofmite information eorujcrning it, many very naturally 
manifcHt both their inlen'Ht and tlieir (‘iiution by Kearcliing 
letterH of uupiiry. The inventor ban (uideavored, in hanty 
epiHtloH, to Htato all the poHsibilitieH and impoHnibilitioH of 
the Sciopticon, and of lightB, lenHOH, lantern Hliden, and 
tankB~but Im OndH it ineruaHingly diHicult to give every 
eorrtmpondent, itidividually, a full and complete philoHoph- 
leal (^xpoHition. For Buch, therefore, an may dcHlro a 



a Ions, ill tlio camom obscum, in (bn cyi', in iIh^ photo 
gra2)bic camora, luul <hi tbn H(‘r(‘(ni ; of tho pt'nuihirltifH 
of lonsos, and tlio coitocUouh by hnjHnri ; <»f ( in* 

poculiaritioB of tho ^ciopticon, and itH count riioU<ni luid 
raanagomont 3 of difiHolving viowH, phantaKinagoria, uuii 
tlio ghost ; of Ian torn slidos in all ilunr vanoty ; of photo- 
graphing slidoB by fcho wot-plaio ]>r()eoHH, by the dry jdato 
process, by Marcy’s Photograpliio I^riutiug AppamtUH, 
by tho Sciopticon, and othor proiumm'S; of how t<j paint 
slides^ andof liow lo])orform (dicnuoal (^xporiimuifN*. Sit\ ; 
to which is appondod a c.atalogm^, arrangnd to aHMint, 
purchasers in making satiHfmdyy HolortiouH. 

Tims this Manual may take Uio place of private' ror 
respondonco to a couHidorable exhnit, alhnving in hd 
tors more space for buHinoriH, and for an intnn-hungo of 
new ideas, with a view of nuiking Mm* Manual in nnlmv 
quont editions more interesting, and tin* Scioptieon more 
useful. 

It was at first my intention to give space fo Mm* ^uh 


without a corrowponding addition to its usohilnoss. 


rUWFAOE TO SEVENTH EDITION. 

Tue limo light, in an imiirovod form, having been in- 
troduced into the Sciopticon, it has become expedient to 
append to the Soiopticon Manual, a dosoription of the 
apparatus and directions for its use. 

The demand for Ijantern projections is steadily on the 
increase. A fine photograph (and what can bo finer?) 
projected upon a largo screen, before a thousand spec- 
tators, gives, it is safe to say, ton thousand times the 
satisfaction that one alone witli his storooscopo receives 
f\'om it. The appreciation is cnrnulutivo. ‘‘The more 
the merrier,'' is the philosophy of it. 

The Sciopticon with its oil lamp, rather than with its 
lime light, continues to be the choice of the many, bo- 
cause its use is eonvonlont and inexponsivo. There are 
purposes and occasions however for which the lime light 
is a necessity. The gas therefore has now rocoivod its 




Petroleum, as is well Known, neais un' wwmt' uu-uun 
kingdom, from the little busy bee to Urn jun'rut \vinil.‘, in 
giving us good, cheap, and abumlani liglit but it Im nni 
so well known that petroleum in iln^ fnnu of iru.snliim of ss 
gravity is in elTect a eoiuhmsed liydro-eurlmn and that 
for the lime light the hydro-earburettT inm grrat mlvnn. 
tagea over hydro-carbon gas eomhmsed lu twlimh-rs iln^ 
charge being introduced without foret', uud n‘>linir in wib 
ling captivity to capillary attraction, which yiidd^ a etir« 
rent of air or oxygen the hydrogim element uf tin' lime 
light in the fitlost condition to )*n hrtmght to u fnru-. nu the 
lime by an independent bram‘h of oxygiou In fiei thin 
process is but just introduc(‘d into the Seirsptirun Miunml 
A hint in this direction is found in ii former ediii«og im 
follows: ‘^My offorta to advantageously Huhatitute hvdro. 
carbon vapor in Burner No, I have not yet proved inlly 
successful, though bopo alill Hurvives/' hyilm <'ar- 

buretcr, so skilfully made ready to iny Inind by uthers, 
fully answers my great expectaiionH, and h«> I have nnder^ 
taken its manufacture ami sale for Iaut<»rn |Mtrpn’«i^4. 

Hitherto the eleetric light 1ms not been tint**! 

in the lantern. But I now have the pleiiMirn t»r ndling 
attention, in this Beventh edition of the Manmd. tu f hU-er 
ton’s Electric Are-light Focusing Lump, by uhirh n e.-jr 
tinuousand steady light. r(*Hults fmm the Kdeertioj and 

Boriot patent feed, ami from its being held in a iixi-d and 
indestructible iridium noint. 
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INTRODUCTION. 


Tuk SoioPTiooN (pronounced Si-op-ti-ooii), in by fnr 
the juoBt convoniont and canily niamiged ofun^'^ ibrm of 
Magic Lantoinu Its ridge of wide, intensified douldo 
flume, lying longthwiBo in the axis of the condensing 
lenses, gives it much gi'oator effioioney than any other 
1 amp-ill um i n at utl 1 an torn * 

All who have become acquainted with this now in- 
Hl.runuuit, H(u> \u it t(\e ac-coiuplishment of what, has long 
h(um gnuit.ly dimiriMl by thoHii who a[)pr(‘(dato the value 
of visible iIluHtrati<nm as a nuuins of imparting instrucs 
t.ion and of aiTording rational umuHcnnenh 

(^>nreHHedly, the medieval magiedans with their 
tmir. mtujique efrociiMl littlo good by their ineantations 
and ghostly spectres. But modern educators have 

ItIffUm* mmiI hnlfixr* truiifinM IfSYmAM 



lections can bo easily copied lor lantern Hlidt'N. And 
now tho Scioptioon, witli its own pinniliar for all 

ordinary occasions, and with the oxy-hyitrojij^tni for 

occasions extraordinary, coinoH iii show \i\t what in 
thus made ready. 

In form and construction tho jSciopf i(?on is very unliko 
that relic of tho middle ages, tho old nuigit* Iiudoriu 
Those who are interostod in tho idulomiphy involvtnl in 
it, in tho peculiarities portaining to it, in tho pruidirul 
managomont of it, in making and mdooting for it, 
in performing scientific oxperinicntH with it, and In pro. 
moting the interest of oducatiuu by U — will tlu well to 
inquire within. 



SOIOPTICOK MANUAL 


CItAPl’EE I. 

Tim CAMKttA OB^OUltA. 

A ijiotnro foi'iucd ]>y rnyw oT from tiio flovoral 
]>artH of an object an Hoon nt A (b’lg. t), ih callod an 
image; and the oham- 
her in which ii iH 
ronne<l, and from 
whicdi all light is i^x- 
(duded, what 

miterH a Hinall hoh^ 
iiH at /S', in (".allc,d a 
earnera ohecura, 

T\uh dark (duimher 

.A.*. j i ....i ; 





each point will enter the liole at A', ju.Mi. in lino tu full in 
reverse order uj^on the Hcroon luruiin^,^ nu inv<*rtn<l 
imago. 

Tho picture roHullH from ndinilting jtint nii a^s»ir(inout 
and excluding all the rent. 

COTiOll Am> 

Light from each of the Koverul p(UdH of Iho H 

illuminates with itspeouliar cnlor and roliUivi' iiUmndty 
each corresponding part nf (In' inuig<% ho thaf it V* ^nu^n 
in natural light and slnuh', and In nuturnl oolorn. I’ho 
photographer can fix tho rtdaiiveHliudiug, hui ht' i uutnU, 
as yet, fix tho colors. 

MOTION. 

If, for example, the bird movt^H to a luglnu* juTfli, I hr 
pencils of light will fall to a it)WcT plam *ni tlm 
and so any movoineiit of tlm objt^nt which alters thM 
direction of tho jamdls ()f iigiit, will give a rrvct>M 
movement to tho image. 

lildSE. 

By inspecting the angle of extreme rnyn ii will he 
soon that the imago in this eiiKe ia Hninller ihnn ihe eh 
jeot, bocaxiHO it is nearer the aperture;?*** ii» all 
the relative siKio of the image dejietttU on n latne 




in tlio niiddlo of which in tho < 
pupil (or aperture). Ah tho 
retina in only about half an 
inch behind tho optical contro, 
it IbllowH that tlio iinagoH of ^ 

dintant ohjoctHupon it inuHt bo 
very miuut<^ 

For oxainplOj tho figuro of a man 0 foot high, noon at 
a dintanco ofdO foot, producoH an imago nx)ontho retina 
tho hoiglit of which in about /^th part of an incdi. Tho 
face of Huc.U an imago in included in a circlowhoBO 
diamotor in about of tho hoiglit, and thoroforo 

occuxuoH on tho retina a (tirclo whoHO diamotor is about 
tho i^oth part of au incdi; noveriholcHS within Hub 
circlo, the oyoH, nono, and huoamontfl arc diHtincily Boon. 
Tho diameltu* of tho eyo in about ^^|lh of that of tho face, 
and thoroforo, though dintinidly Boon, dooH not occupy 
upon the retina a Bpaco oxcooding 
Hcpmro inoli, How itrllnitoly dedicate muHt bo tho 
Htructuro of tho retina or cauvuB on wldcdi thin oxtxuiHito 
miniature in delinoatod to recoivo and tranwitfit dotailH 
BO minute with Huc.li marvollouH procimon 1 


IN THiJ IPIIOTOOIIAI^IIIO OAMEIIA. 

A man (1 fi'ct high, Htanding for Iu’h picture 10 foot 
from a camera tuho whone Icuhcb rtujuire the Hcrotm of 


A good portx'ait objoctivo for tho oanu^nv in hIho 
Buitablo for a lantern objcotivo ; for tbo Hium of light aatl 
the angles are in botli oaaos tlio same. 

INFJBEENCB a. 

The light, if rofleotod iVom the thretvineh picture, 
radiates so as to cover 100 timoH m much Hurfaeo cm the 
magnified image. Now, as a very small fraction i»f thin 
reflected light is ro-rofloetod to tice eye of the olmerverj it 
seems a hopeless undortakiug, to make the opiujue lan- 
tern practioally usoM in showing the image's of small 
paper photographs, on a largo scale, with any ordinary 
flames, however well arranged. 

JXVEEItENOE a. 

With an intense light at a point heluiid the threediieh 
transparency, converged by a condenser, mo m to enter 
the objective through all pointy of the pietttrt% the mag« 
niflod imago is illuminated with incident rayMcaitinmira* 
tod, and its oxhibitlou boeomes a suatiass. 

Additional light outside this point (m mmw recuni 
mend), would hot fall in line with the objtmeive so m to 
improve the illumination; while the additional Inmt and 
diffused light would bo very objoetimmbUk 



uuiKwiiiiig r^K)jiL iviiu Liiruugn, iiu 

inch holo. A room wiUv but one window, and that 
looking from the Him, and towardn objocU illuminated 
by Hunliglii, in to bo preferrod. A Icnn, if one in UHod, 
of long focal dintaneo (nearly flat) givoH more room for 
HpoetatorH before tlio Hcreon. The imugoH, if the Ichh 
liaH nhort foeuH, may be better Hoen on tlie back of a 
Hemi-lrauHjnireut Rcreen by traimmitted light, tiH they 
are neeu on tlie ground-ghiHH in a ])hotogra])hui camex'a. 
Thene moving pictures of buny life and wavy trooH, of 
curling nmoke and floating clomlH, are ])oculiai*1y 
pleuHing and beautiful, aH well uh HUggeHtivo of im- 
portant princijiles iii opticrt. 


f'lg. 1 failn of Hhowing the <livergen<us of cac.b jiernnl 
of light to the hI^.o of the aperture an Hium at c (l''ig. .’1) j 



Mg. IT. 


a property which rendorH the linage indistinct, from the 
cc>nH(U|uent overlapping of the blunt ends, ho to Hpouk, 
of innumerable peneiln. 


CONVEX EENII, 


Mor. 4. 

dogroo of convexity. For a !oim (i> Khiif|n-ti (lii« itiingo, 
the Bcroon must bo adjuRtvxl to tlm lluml <iiHlani-.«. 

HTOPIS. 

To got on tho samo plato Honiothiiig Hk*' iliutiiict 
images of objects at variouH distanooH. a “ Kti.p '■ i« uu.ul 
bytbophotograplmr, which, though it n.'.n'Hsitat.'S !.,ng 
oxposuro, Boenros “ (lept!> of focuH." Thin oi 

having a small aporUirn is also rcsorli'd to lor IfSNonitig 
tho defects or abornitions of liuisrs, just u« tin' u|i>’rturi' 
h (Fig. 3) is made small to losson Iho gri'Uti'r doli'ct. of 
having no Ions. 

Stops aro notiisod in tho Scdopticon ohjrctivi', 
all portions of tho pictm-o-slido arc in the Mumc pliuic. 
and booauBo sharpnoHs producml liy slops is always nt 
tho oxponso of light. 


OirAPTKR ir. 

THB COnilKCTIONH HKCJiimiKtt WT I.KStarn. 


HuccoBBfiilly oporato fcho Sciopticon, or ovon oxool in 
photography, without a critical knowledge of louflOH; 
l>ut a very nhort, connected Bhowing of their proportioB, 
with diagramn, will doubtlcBH prove acceptable to many 
who UHO the Sciopticon, or who are intoroBtod in pho- 
Lography. 

VIfF 4 FOItM OF I4KN8KN. 


Tlie convex, or convex'ging lenneR. 1, 2, and 3 (T^ig. 5), 
called bi(u>uvex, plano-convex, and moniscuH, arc thicker 




e 



in tlic centre than on the margin. The concave, or dxB- 
perning lenHoH, 4, 5, and h, callc^d Ihconcave, plano-concave, 
and concavo-convex, are thinner in the centre than on 
the margin. A lino thro\igh the centre of thoKc lennoH, 
iVom Hide to Hide, would hHow the axin of each Ioub. 





^ in * 


no ono 18 8WlliUllUU il UiU Iiuvi 
arc no collisiouB. An explanation one annworH fur 
countless millions. 

It is seen (Fig- 6) tluit tho luurgiuul rayn *i d nitmr ho 
more refracted, or bont, than tho more oonlral rajH.f /» 



mp. e. 


in order to meet the axial rays at iuhI su it in Boon 
that tho margin of tho Iona 01) haa a groalor rofrartini^ 
angle than tho more central portions* lint th*^ tr«inhlo 
is, tho refracting at tho margin m ovcmItiiu% bu that fho 
raysdl d meet tho axial ray at/g Itmtoad llunuu 

if a ground-glass has been plaoiHl at/,, ihunmrgtma myn 
which have intorBOotod tho axis at will furm ii oirolu 
of dispersion about /,, Tho diarnoior of thi^ rirriu in 
called tho lateral aberration, and tho dmtamnt lunwi^mi 
ft, and/i is oallod tho longitudinal aberration. An n. rmo 


8equon(50 of this -want of coincidonoo botwoen tho foci 
of tho central and marginal rays tho picture on tho screen, 
or ground-glaHH, will appear blurred and ill defined. 

Wo can conceive of a lens with a gradually IcssoniTig 
degree of convexity towards tho margin, causing tho 
foci to coincide, but lenses cannot “woll bo ground in this 
form. Tlio crystalline lens in the eye is supposed to 
cause tho foci to coincide hy an inci'oaHo of density 
towards its centre, hut such an arrangement of matter 
would be impracticjahio in art. Mucli is gained by ro- 
vorsing the lens, for spherical aberration is four limes as 
great when tho parallel rays enter its plaim surface, us 
when they outer its convex surface. 

Much is gaimul by a combination of UniHos so that tho 
refracting angle may ho loss in each. Were the mar- 
ginal rays d d cut off by a stop, tho aberration would bo 
less, us wo can ace by tracing them in the diagram, but 
the illumination would also bo loss by so much. 


X>lNTOWtTION. 

When we focus with a single lens with a front stop 

A ^ c 




Of tho simple form of loimoH, the mcniiHouH, willi its 
concave side to the object, showH it the h'UHt. liut it !« 
best overcome by a combination of Ioiihoh with central 
stops. 


cir»TB» riKi.». 

This error is not oausocl liy sjiliericnl aliemition, fiir 
it occurs with all perfectly aplanatic leiiHcs, hut by the 
curve of the image, as is shown by the arrow, Kig. H, 



When the ground-glass is placed at a a, only the rentru! 
part will appear sharp; when at b b, only the ooiuli. of 


rod 

Ah 11 lotm in analogoiiH to ti ByRtom of priHinB, and as 
violoi in more rofraiigihlo than rod, Iho violet rayw ?? n 
(Kig. D) will intorHoct the axin (iloHor to tho lonn than 
the rod rayH r r. TIuh orror in oorrooted by combining 
a c.oncHVo Un)H'»r dint-glaHH with a conve^x Ions of crown- 
ghiHH, HO UH to noutralizi^ tlurn* contrary diHporHiouH. 

d'lio cotu^avo nint-glaHH lonn / (Fig. 12), which luiB 
groat dirtpornivo jxjwtn* in proportion to itK curvoH, 
divorg(^H the violet more than the rod, whiles the (convex 
{‘.rown-glaHH Ioiih convorgoH tho violet more than tho 
rod, HO wo have in hotli (H)iuhiiKul an achromatic cotivox 
ltM\H. Ah tho ohomical rayn are in tho violet end of tho 
Hpoctrum, tin) j)hotographor may Bucccod with an irn- 



porfoatly corrected lonH by having tho Hennitivo plate a 
iittlo nearer the leitH than the fociiH ofhuuimmH rayn on 
the ifronml iirlaHH wtmld iudicute. LeimeH without chro- 


tho pencil ^ paHHing tlirou^h lUo Itni.s purallri lt» Uh 
axis, is of tho same siiso uh tlu^ ai' tli*' ntup 

and excoodfl tho diamotor of Iho oi>li(|uo iHuulh' td rurn. 
JBesidos, tho ohliquo rays Ioho oonHitlorahlo hy 

flection, which mayiuparthoro-roflocUni uptin liio 



JV. m 


detracting from itH dintinoliicHs. Wilii a Mtiurt .-sjn.miro 
inthocaraora,thi8uiim]uiil illumiimliun UK.li-r 

expoeiiro ut tho margin, In llin Hciojnh'itn ii im pvtot 
oxaggoratod hy Uin rollrctor, hut wi* gnmrnllv w .^h (1,.. 
objects ocempying tho coiKnil imrli.it. e.f tl,’.. yi.ij 
mew” to stand out morn cloarly in (In* illnininut.'.l iHbU. 

OORRKCTIO.VN IM TIIK KVI;. 

Spherical ahorratinn ittul d f .1. 



l.h(‘ro miH) 1100(1 of the loouB to a flat fiold. 

4Mio oyo Ih rinidily, for the 
iuoh(. jiarl uuooimciouHly, ud- 
juHtod, HO that an ohjiud ujiun 
which wo flx: oiir ulloutiou irt 
at onco ill the cumlro of the 
flidd of viow, and in focuHod 
according to itH diHtanco. 

nMioH(\ llvo trouhloHouvo proportioH omimoratod in this 
olmptcr, aro thuH, in tho oyo, hanaoniouHly rooonoilod. 
In art wt^ lack tho jiocuiliar c.ryHtalliuo lorm, and tho con- 
cavity of ilohh Making auiondH for thin lack intorforoH 
with otlna* oorroctioriH. KlFortn of variouB makorn to 
oflcct tho hoHt compromino for particular kinds of work 
huH given riHO to lonsoH, in variety too mimorouB hero to 
partionlari^'a*. 

TIIK I.AN1>N<5AI»« I.KIVN. 

dMiin niniplo achromatic Iouh (bhg. lli) in tho oldoHt 
plioLographic Iouh in oKintouco. It ia oompuwod of tho 

J JT 




Among tbo niodifiod foriuH^ tbo Diillnu^yi'r l#nntlHrup«\ 
IjenSj wliicli conHistfi of thnn^ t't'HM'nttMl t<»gt*thi'r, 

a central one of dinfc-gliiHH ami twoontor ourn of dillVri'iU, 
kinds of crown-gJasH, given l)ot(t*r I hv Htc»]i // 

is generally one-flllh of tlio Iboai lenglli diMfunt fmni the 
Ions, and consequently cuIh olf nmrdi of i\w lU/Ja. In 
the earlier days of pliotograpliy n hiitl !«» nil in 

front of such a lens, in a H(n>ug ligld , l«»r nmuTul iiiinnteH. 
That in this way no artistically periinU |iirrttrert eonld 
bo made is soIAevidentj and Hf> it lM*«‘uruf» nceeHnary Inr 
portrait photographers toha^’o a ImiH that wmuM wnrk 
satisfactorily with a larger opening. 

TH* iro)aiPRAnr oiaEcnrivE. 

This invention is no ueeidiuit, hut ilie rimiilt of a 
thorough theoretical oaloulatltui. It in a douhio rdi» 
jectivo witli two unequal lenstm, with or without ooniral 
stops between. 


nuir^inul rayw entering Llio Ions A do not roach tho Ions 
/i, bocauHo of tho length of the tube which effects 
about the same result as tho slight stop J) JD, 

The curvature of tho field is somewhat oxaggoratod in 
the diagram, to remind us that an aidanatic lens cannot 
give a perfectly flat field without a stop. Xu this gono- 
ral Ibnn all portrait lenses mostly coincide, differing in 
regard to tho focal length of the sei)arate objectives A 
and /^, tho distance and si/.o of the same, the position 
of the stops, Ac. 

(lonsiduring Fig, 13 ns ropresonting a porti’ait ob- 
jective, the pencils proceed from an object com- 

paraiivcl}’' large and distant, forming a small imago in 
tho camera. (Jcmsuloring the diagram aa representing 
a lantern ohjoctivo, the order is reversed, A small 
transparenciy is in place of the curved line, which in its 
turn hecomcH the focus of inoidout rays, projecting u])on 
a screen a comparatively large and distant imago whore 
the pemuls /S' aS', if extended, m(\et in a lixuis of re- 
fVaction. H is called the luudc lens in either case, as it 
is back next to tho instrument to which tho tube is 
attachod. 


The Pobteait Oiukqtive. — Thin cthjrciivi' i Fi^^ 13 
or 15) is made for the camera, ami in known nnm t!y in 
its relations to photography. An (dyh'oh'vis fmwovnr, 
that with largo opening, will givt? pmpnr t<i 

rays from a largo objoct to a Htnall iinugo \n ibn nunrra, 
will answer equally well in giving cUtHH'ti<ni ta myn frum 
the small pioturo in the Mciopticon liaek to lifb tm 
a screen; botli object and imago being in the cntiijugati^ 
foci in cither ease. 

The Plain Lantern Orjectivk. -TIuh uhjeetivejike 
the achromatic portrait abjective (Fig, 13 or 15), 
the advantage of a front ami a bark leim, ,1 /I ( Fig. I t ), 
BO far apart that the tube servi's an a iitop (or marginal 
rays with comparatively Hinall hms of light. The Inml 
lens A. is a moniscuH of erovvmgluwH, whuwe inlie nliilea 
into a larger tube whitdi hohlH the piano t'unve^ er*»wn- 
glass Ions Arraugo<l an in the diagram, the effoet 
is Boarcoly inferior, ho far m e.ofiumm idmervati«in g«nm, 
to that of the most expensive eomlnnulinnH, With the 
front tube rovorned, ho m to bring A near in H, the 
imago is larger but Iohh distinct. With mily ime lenl the 
imago is Bmallor. Those diiTercmt iimuigenurniw givti 
the three powers commonly attrilmied to ymm mmiiHed 
in this form. 


mcf. 14, 


to boar on tlio iniugo. But tho lig'lifc in fact prococ<l« 
from /, uihI whal. puHHOH through the oondoriHor and 
pioluro buaomoH u (tone of light, with itH apex in tho 
objoolivo, 

TIuh (iono of light muHt bo regulated by tho poHition 
or ))owor of tlio ouiulonHor ho an to fall within tlio conipaHH 
of tho objtudivo. Kxcupt for Homo rofloctiouH from tho 
Hurfaoos of Iho glanncm, tho light would not illuminato 
tho room at all in itH ]>aHHago, and there would not bo 
oven the Hinall need tlioro m of the hood t (hig, 15). 

ABVANTA.OBH OF A OONOFNTKAf KB KI<4IKT, 

Could tho light proceed from a mathematical point 
behind a faultloHB eondenfior, the ]>oncilH a' 1/ d (Pig. Id) 
would bo without marginal rajH, and there w()uld he 
nothing for tho objoctivo to do, for itnoiBco ia to bring 
tlm marginal raya of each pencil to coincide with tho 
axial ray. Were we to adjuat the aperture of our 
window Hhutter (Pig. 1), to tho apex of the cone, there 
would he no raya for tho Hhutter to cut <>11. The imago 


Wo conclude, thoroforu, tluU. (lu' m<»rc (‘MiHuuitnitrtl 
tlio light, tlio noan'r in each will tho nmndual 

rays coincide with tho axial ray, and I In* will thci 
imporibciiouB of Icjihoh hocoinc iaaniih,s(. 

thk <!4kvi>i:nni:k* 

Tho condonHor in foriuod trf oomliiiit'd !otou*s. 
tho rofracting nngloH would ho ii)o gmai in a ^ingln ionn 
ofsiifficicut diamoior UTid nhort fo<-ul di.shuift*, 

Tho simplont arrangoinont i.s wdioro t wo idnno ronvov 
lonsos arc combinod, witli (lioir i*urvi‘d Hurfari*,H inw urdn, 
as in Fig. 14 , or atj;|)< 7 iu Fig. 15. Tho nhnrt.'r thi' fhruH 
of tho condoiiHor, tlui nhortcr, witli a givm nhjrrcivn, 
must bo its dintanco from tho light ; if w ill r‘dln*'t non-o 
light, but it wdll b(^ i»i more diing«*r of hroahago fV.iin 
tho heat. Ill tho Scinjiticou tho sjnwo !>oi\voon tho inm 
q (Fig. 15 ) and tho front of tlio daiuo U nidy ahuiit two 
anda halfiiKihes, hut the glann r/, ami the \uv U isswn 
it and j rising up ainl out at .1, makt‘H it porfortly horunn 
Tho oondouHing lonsen in the Sohiptioun uro iiHuailv o;w jj 
4 inohos in diameter j Imt a di imdt fnmt tMin.h-fitdug 
Ions, p, is lined to lulvaniage far nlidon larg.-r tlum tho 
standard niz:e, and to fully the eoriu'rfi of 'loiao uf 
iho ordinary nipiaro trunnparencieH. 


TiiF, nEri,F.woii* 



With ])i‘<>l)or adjuHtmoulH, the ’with that from 

tho i*<^floctor, iBfocuriod at tho ohjociivo tubo, of a com- 
parativo hv/a) ja'oportionnlo to ilH vohitivo dintanco from 
tlio (•.ondouHor; and tlio picture p is focuKod upon tlio 
Hcrtum at i of a compnralivo nizo i)roportioriHte to its 
relative dlntaiiee from tho objetd.ive. Ah repreHonted iu 
14, the Hmalh^Ht diameter of tho cone of li/flit in tho 
ohjeetive A B would ho twice that of tho point of li‘>;lit 
/, and tlio height of the imago % would bo twice that of 
the pkdiire p. 

4\> projiu'.t a pi(duro to a great diHtanco witliout too 
uwwh enlargement, the objec/tive munt bo of low power 
and carried forward; and the light Hhould bo from a 
point (an iu the calcdum light) to avoid Iohh, and should 
bo carefully adjunted to secure even illumination. 

dhie longitudinal ridge of light 7f (Fig. 15), with a 
medium ohjectiv^^ gives uniformly good roHullH without 
perplexing experimental adjustmontH. 


VAItltOirN M(OI>Kf4 w l.ANTl‘:nN II^I^inwriNATION’, 

The IlydroOxy-dalcium light, or Hmo made incan- 
descmit by a jet of hydrogen and oxygen iu flame upon 
it, iH the most brilliantavailable lighL lls coneenlrated 
form adds greatly tt> its value ft>r tlie lantern. The Oxy- 


lantern exlubition is b<H) rvi*n wun w»‘n 

clockwork, to leave tlio in ilarkitfHs. 

Tlio Blootrio light in intense and rniieentmttei, Init it 
roquh’OH too miK’li a])parainH io nvnilnldi'* 

Tho above so-cal led chemical Ughtn, am*, IT trtii man^ 
agod, much hrightor tlmn flame, even nt ifn 'I'liii 

Sciopticon him a double flann*, whbdi is nni mily very 
bright, but givoH inueh mere (UstimdneHH tn tlm image, 
by its Btamling edgewise ((v the <‘entb*nHer iimCead <d‘ 
broadside, as a single flame muHt, (u prevent Uh eimting 
a dark shadow on the disk. No Innti'rn efany H^rf min 
compare with the Sciopticon in point <»f eonveiu»n»ee. 
^Yo may conciiulo Unit the Hydro 0\y .< ’nleinm light in 
host for exhibitions on a large scale, and uh for tie' 
the Sciopticon is doHirable as combining idllrimcY and 
groat oonvoiiionoa 

orliE SI5KI3 pnopKn ron the ii,EV?wti?VAT)Kr> 

The imago enlarges In area, luul diruininheH proper- 
tionatoly in brightness, as the distance of tin’ lantern 
fbom the Bcroou iiKU’eases* A disk of sit or howh teet 
is about right for flgurcH, statuary, Ac., tf» give bright 
ness and not an unnatural sis^.e; while lunthmipr**, Ae., 
appear hotter on a disk of eight or ten or nnn-o. 

o Y-^ aU! r-k/’i4 i’xf* i* . . . ? . 


lion. WhuL iH lofl, of tho fnuuo nnd cylhHlor, the lump, 
(iliimiu^yj ndUud.or, &«., arc nhowu iu pornpoctivo. Tlio 
purl H jin^ UH ibllowK : 

a h — of tlu^ oLjiu'.tlvn togctluir. 

c d Buck <*(mil)uiat‘u)n Ht'^arutcil b^'u If cells lioltlhig 

these coiuhlniitlniis are \inscrc‘\v(Ml luul. ilu^ IcUHcs ri'iuuviitl, tluiy 
iiuiKl h(' rcliinicd ill thi‘ siuiu^ ordiM* and iiositlon as himui in llin dia- 
grauu 'fhert^ is no nt‘<‘d of removing them. ‘Mvt^n tlin <aitcr Hur- 
faci^H of a and d will Hcldom in‘t*d dusting if kept in a eh'aii jdacn 
with the caps tdosed. They should not h(^ llng(Wi*d, and tho brush 
or fabric. UH»‘d for dusting tlumi slnadd be clean and soft. 

-Milled bead for atljusting the focus. 

//— Klang(^ attu(*hed lt> the projecting woodi'n ring////. 

^riu^ tula' her(‘ rt‘]in‘scnted is a <jnnrU‘r-Hiyie ]>orlrait camera tuh<^ 
of 4j iuchcK back focus, rtspiiriug an aisTture in g h of inches 
in diameter. If a larger tube is us»‘d, the npi^rturo in g h has l(» ho 
enlargisl. If the hack Ajcus is morf< than fi inchoH, tlm extcuHioii 
fi‘«>nt h k must la^ drawn out morc^ or less frtuu the main body, as is 
shown in tlm diugmin. If llu' foeus is shorter than JU inclu's, tho 
ring//// is removed, lellini!; (he Aanfift'/ hjiek to A. 

4 A Wooden frame (jf the extension front; A^ sliding in a 
grijove within the hotiy-lVanm { I, 

i --Top of the hood {‘overing light diHperrie<l by rclleelitm. ''riie 
near sith^ is <‘Ut away to show the s(‘rcen k; the edge of the remain- 
ing sidj' is seen lu'yond A. 

4 Is now motlidcd into a horbumlal Utl, whieh shnis up over the 
lens f/, (hirlomiug (In* picture* on tin* scrct‘n like a falling eiirtniu. 

/ / Tortion nf the woeden frame, ihere'st being niesdy ent away 
to show the lamp, nml how the extimshiu frmit slides in its grotjve. 



Wiiilo tUO rear cncw luuy oa Kijmui iiptiri lui um iunkm tui uip m-ri-i-ii 
coincide, 

0 o' — Sta^fifoaiul sprhiji!: An* w()<i(li‘U-mnun(otl |iu!lnri’>5. 'riio npcni- 
for IxOiind, .slidon n piclun^ Ijurl^^nniajly in al /<, It 

"boar againHt tUo comlensor luuuutln^, uinl li'lllnijf i( [ihgiui i^jually 



0 iH lifUul out of itfi plac.o. 

« —Lain}) (Hi]> for konmono oil. It holds throo gills, or onougli to 
last about 4 lumrs. Whon H has to bo uiovcmI about muoh, it is 
boUor not to nil it moro tluiu two-tliirdrt full, for if any oil gots out- 
Hitb^, it givort off its olhuisivo nruoll; whilo if thon^ is no oil outsulo 
tbi^ro is no biuoU from it in tlio hatst. Wbou paclaul for traiiapor- 
tation, tho oil hIiouUI bo thoroughly drainod olf. 

jj — .No^i/do to admit tlu^ oil. It islargc', so that if a \vu*k ih car('- 
loHsly Uirmkl down into tbcw.up, it can bo llHlual out with a bout 
wiro, 

n— Hido of <in(^ of tho two tiibos, sbowing bow tbo conduction (»f 
]\oat downwards Is covudtwactod by bvtaiking tbo oonnt‘<'t,iou in tho 
nudah Tt in nuulo of tin, for tho roason ilmt it ks a slower coiuluctor 
tluiu brass. 

V V"-“TopH of tbo two tulxw, Tlu^y carry Ko. B wicks, wbich aro 
an imdi and a half wide. Tho lamp being taken out, tho wicks aro 
j)UHiu'd down tbo tubes llU iboy aro caugbt by tbo ralchot-wbocls 
and drawn down. Should a looso thread of the wick got cbjggcd 
in tho whoids it must ht^ drawn <»ut and cut olf. Tlio rjiU'liot-wiuuds 
could his mado to h(‘ar tigldcr on tlio wicks by jMumding gtudly 
alung llio hotlom <d’ tho tubt's, but siudi a necessity is not likedy lo 
ba|>p«'n, 

tc /c IhittouH fiU’ adjusting llu^ wicks; both ari^ turned imvnrd 
to rfiiso wicks, and au/irurd to ilraw (hem down. 

*r Spring for bedding Um lamp. 
z Sloj», pre'vemUng tiles lumji from sliding in t(u> far, 

/t -INeribmH etf Hit' cyliudor not t*ut away, sesm bt'yemd tho 
ctimbmse’r and ilamc-cbuminT. 

r*— Ibu'lion td' the cylinder turned u[t, to give* freoi vemtllation ail 
idnitit ilio lliuni'-cluuubor. 


2^L_-Narrow Htrip oC gluHs, f]_tiui't.or of uii lUi’h wulo, ln’M ui a 
socket boforo tlic flnnin, to p;ivo upward diroiUiiUi !•» lioulod iiir. I ( 
will not crack from bent bcciiUHo It is ho narrow* and wdhoul oI*» 
struoting light it takes from Urn glass (f ils lial>ili(y lo vviu‘l, 

(7— Front of flann‘-clnimli(T glass. It is now InOd in a flu tVamo 
by a wire ring, so that sln>uld it crack, it is .still in jduo»» witli^ 
out harming the (iillHit on tln^ scrium. 

0^ — Batik flumcM-luuubcr glass. Tim lamp is lighti'd l»y rtouMV < 
ing this glass, and rcauihing tlio wicks with a Ijghtod mut«'h. <f 
must bo in place to scicuro tho draft. csjicctully nitn’o tin’ intro- 
duction of tho till fnimo for <7, is scarcely uec«’Hsary. 

j£ — Kctloctor, used also to closo tho rear <»f tin* cylinder, n’ln' 
eentro of concavity is at F/^ so that reniaded rays uro thnn made to 
oolncido with incident rays from F/ to tho eondem^i-i*. 

I — Ohimnciy, giving largo outlet to heatetl air. 
yL-Chimney eaji, for darkening the tmtlot. It may l»o rni-^i’d to 
incronso the draft, when ilm lamp gets to Imnuug freely cinae'h to 
boar it. 


ISTo instrumont is forwarded withniit Imin/r (Irnt jiruvinl 
by carofiii trial. Tho oil h Hum poured off, uud the 
lamp biirnod awliilc aflorwardn, to jirovent miy further 
drainage should it bo Hhijiped wrong Hide up. lud Ihiis 
precaution bo takou by all who pack tho iimtruuietit Ibr 
transportation; that there may be none of tlu^ oifiumivit 
smoll of oil when tho inBtrumont Ih unpacked and unod. 

Tlio wiolcH arc left in tho tuben, ready iur ime. Fonr 



Tho cap JiHroinovod and ])laGod boliind tlio ohijunoy. 
^Pho whole i.s Huiigly pa<^ko(l in a box wiLli stuHinfr, and 
tho cf)vor faHlonod on witli HcrowH, Tlumc^ ])ariacularH 
may bo advaniagoonnly roferrod to in (uiho of ropacdcing 
by llio purcluiBor or borrowex’. 


BITI.KH FOB OFFKA''rXN« TlXF WilfOFTK^OTV. - 

In xinpaoking a now inriixMimont tho jxarta miini bo 
Hoparatod, to roinovo tlio paokitig paporn. 

DuHt them if nooosHaiy. 

l'\)r tho lonnoB and reflector uho a duHtor that in Hoft 
and cl cam 

W arm and dry tho condensing lonsos if inclined to fog. 

Adjust Aj f/, ff', and tho lonHOR, an noon in Kig. 15. 

Hluit tho oxtouHion front back to its place. 

th(^ lamp about two-thirds full with Htaiuhmi 
IcoroHcmo oil. dMub flre^ (oHt should b(^ at least; that 
of Pratt’s astx^al oil is 145^. 

Avoid caiadossly tilling tho lamj) when it is very full, 
ami HO avoid tho sinoll of oil evaporating from tho out- 
side surfa(uu 

'‘rurn down llu^ wicks, so they will not rub against the 
doth‘c{ing jdatt^ while withdrawing or inserting Ibe hunp. 

It is convtuiieni t.o staixd tlu^ instrument so as to bt^ 



of the Borcon, 

Light tho lamp in Lha iirntnimont, i\h il Hiantln In ilu^ 
diagram, hyroraoving Uio back ghw, (t\ turning up thn 
wicks by a turn inward of tho buttoiiK w w, and nnudw 
ing tho wicks V V through .A’ wilh a liglilnd lunlali. 
To avoid smoko, turn tho wicks almont down again till 
tho glass is roplaccd. 

Turn up tl\o hamoB evenly about half an iiu’h at flr^t ; 
thoy will rise a little after the wiekn are warm, when 
they may need looking to again, nfler whi«‘h they will 
stand steady without rocpilring further attentiniu 

Put out tho light by drawing (In^ wiekn down with a 
turn of tho buttons outward, and than blowing under 
the rofleotor. 

Tho wicks may bo trimmed when the lamp in taken 
out to bohlloclj cut them loved; it may be done more 
evenly by only removing tho blacdc part. 

If kept in a dry place tho ronoetor will keep its jhiHhU 
for a long tlmopit is protcotod by a film whhdi i^htmld 
not bo rubbed. 

While oxlubiting, tho operator should atand btddmt 
the instrument, having tho fllides arranged at im right, 
in tho proper order and invortod poHition mpUred for 
exhibition. If tho inatrumont i« m fVont of the sereen, 
tho wire ring fastening tho double glass Into the wtioden 

mounts should ho tOWfl.T»fltt thn Ih tn 


pUHluul into pliico, HO UH to loavo none of the while (IihIc 
viHihle, and put them in their box m before. A Hlido 
Htanding endwiHo between thoHO wliicdi have boon UHod 
and thoHO whicli have not, will keep them apart. 

Ah ]>h(>to^raphorH are giving inereaning attention to 
preparing HlideH, there ih hu increaHing proportion in tho 
market of the nizo of half a sl.ereoHeopic view, or 3} 
inclum Hciuare, bf>und with narrow binding. Por thoBO 
a wooden Hlago i) irudioH long is aUuelied to o f/, ho that, 
witliout crowding a pictufo out at the end, itn HUCCOSHor 
may be piisbed into its place, by tho finger following to 
where tho cylinder and Btago intoraoct; with tho loft 
hand at tho button attached to tho back atop we may: 
1. CloHo Hlop. 2. Slide in tho picture. 8, Uncover — so 
that in tho time of counting throe wo have cdiangod tho 
Hceno without any visihlo movement. This, well man- 
aged, is hi^i.ior than disHolving viewH poorly managed. 

d'anlcH for insc'cd.s, fish, chemical experiments, Ac,, Ac., 
slide into tho stage as easily us i)iclureH. Tlio stage 
I being open at tho to}), with no Imlky lant.ern case to ob- 
struct it, is j)e(‘uliarly suited to all such o})erntionH. 

A sUnuler wire in the direction rrf, answers the pur- 
})OHe of a long rod poijd.ing upward on the screen to 
t^xjjlain the re])n'HentalionR. 

^i'he Hnn]»IIcity and coinpleteness of the Scioi)ticon arc 
more (‘vident in i)ra(*ti(‘e than may seem while consider- 




Tho front, A A /t', with ilH utUu-lunontH, drawn H|mrt 
from tho body of tho inHlnnuont 

Tho stage o o' lifts out. 

The condonsor, ;) <7, is drawn out by laying Indd of 
tho ring r. 

Tho colls holding and q draw apart. 

The front flamo-cdminhor glass (I is hohl in pliU‘o hy 
tho spring JL, which can bo rontdiud through tho c^pmi- 
ing over A, 

With h 0 p q G romovod, tho narntw glass F j found 
packed with tho extra wicks) is rtuichod to piisiticui, 
and needs no further attontlou, 

Tho portion of chimney attaohtul to tho nip J, tele* 
scopes into L 

Tho lamp S slides out horizon tally, hy nuHing tho 
spring X 

With packing romovod, gluHSOH cloaii, lump tllhsl two- 
thirds full of standard korosonc oil, and all purls in phu‘o 
as soon in tho out, remove tho baede glass (/', and roaoh 
the wicks v v with a lighted nuiti’h. Ueplaco (i\ and 
lot tho flamos stand about one inch high. 

Soo, spooially, that an oil so iidlammablo nn in light 
at tho safety slit u is not UHod~that nt» (ul is loll outside 


StaiuHiig bolund the inHtrumontj placed about breast 
liigh — as upon its box on a stand or tablo — close down 
the reflector .//, pass in the slidcm at o o' with the right 
luuid, taking tlicm out with the left us other slidos take 
tlioir places. Poous 11)0 picture by the milled head e, 
upon the Bcroon, whicdi may bo distant sixtoon feet, 
juoro or loss, as it is desir(3d to have the ecenos on a 
hu’gcr or Hinallor scale. 

k (unlike the cut) is hori/.ontal, and turns up to give 
tlio appcartinco of a falling curtain on the Bcrocu, 

There can bo nothing bettor for the projected ])icturos 
than the whito-finiBhodj whitowashod, or whito-papored 
walls of many a lecture-room or dwelling. An appro- 
priate s])uco Hp(3cially scjt apart and papered with wliito 
wall pajun*, having an ouUiue, say of a wide rcooss or 
ni<du3 for statuary, is an iiu^xp(nisivo and not inelegant 
i]xtur(3, on wliich to <lisplay ludi^ro the assembled liouso- 
hold, withont waste of room or tronl^le in arranging, the 
rie.hest tianisures of all the art galhuMes in (Jliristemlom. 
IMie tiin(3 is (^oming, when for ]>nrpoHeH of demonsirn- 
lion and illustraiioi\ in the leelnn‘-rooin, this whitvlmxrd 
will rival (he hlackhtiard. 

^fhe best material in I Ini inarlctd. for a movahU^ 
of i?ood si/.i' Hiunns (o l»e bhuu’hiHl shetd.intr <d’ close 


tho instrument is invariably to In' phunul in Iront, 
to cover tko Burfaco with whitin^^ or papor, koopin^^ 
it smooth by mountin/jf it on n rollon When ilhuniin 
atod from bolvhul, tho Horoon Khonhl ho wot, to ti*<hlou 
its texture aiul to make it trauHluoont, aiul OfjnHoqnontly 
luminous on tho side towards the Hpo(*tat(irH. It oiui lu\ 
wot and thou Htrotched upon a framo, (»r lirst nunintod 
and then sprinkled to 8aturaLit)n, For Unmv ukp, a shoot 
maybe strotchod acrosB tho framo upon whioh iUv fold- 
ing doors of most modern houmm aru hung, tin' doorn 
being thrown open at tho oomnionoomont of tho oxhihi- 
tion. A waxed screen is often roooinmondod, hut it in 
little used on account of the (liHIoulty of kt'oping it 
smooth and clean. An unmmuitetl Hon'on onn ho (piiokly 
put up in any room by procuring two ntripH of wood 
about two inches square, and long enough to roacdi from 
tho floor to the ceiling; aside of the soroon is (uokocl 
to each one of those strips, whitdi are then strotiduul 
apart^ and wedged up tightly between the thior atid the 
ceiling. 

To widen tho scroon to more than nine foot, join tlu^ 
added width to each side, rather than hrirrg a soam into 
tho centre of tho views, 

A fine picture from within, upon oihul rnuHlin, streltdicd 
upon a frame, made to flt a show windenv, U ahvayn 
greatly admired by all tho passersdiy, Huc»h a fr^aimnt 



iipparatuB, and bo can bettor bo described with it, but it 
irt not nocuHsarily a part of it. 

It oonHiHfcs of a well-made walnut box, mounted -on 
two pairs of adjustablo logs, attached by fixed tliiunb- 
BcrowH and nuts. The back logs are an inch or bo shortor 
than thoHo attached to tlu^ front at to olovato the 
range of the lanterns. The back of the stand may 
bo Icnown l>y the maieh-lightor (r, and by'^its being noo- 
OMsavy for the operator from hohiud to have the open- 
ing and the box of slides B at his right hand. The 
slide D stands on end, to separate the used from the 
nmised slUlos, 

When the apparatus is taken down, the logs swing 
together on their bingos, and ai’o tied in a bur}dle^ the 
open side of the box becomes tbo top; the insirumontH 
o<unij>y the stalls and .F; the dissolver is drawn apart 
and ])laced alongside; the caps are removed from the 
chinnH\y, and j)lace(l in the rear; lhobf)x of slides occu- 
pies the space in iront; tlie swing shelf 0 hecomos the 
lid and is locduul down; the Htra]> ^ and its male, now 
hidden ujnhn* tlm instrinnonts, meet over the top for one 
carricM*, or serve Iik<^ the oars of a basket, for two. 

Utit as a slmul, as seen in the diagram, the front of 
tlu^ box lun'orm^H the liuseboard, and like any otiuu* Id 
h}' 17 inrh Iwuird, afiords Htiital)Ie standing-room ibr the 
apparatus; it. is more likedy to k<‘cp it li‘vel than a sej)» 




conHtrudlion of tluji disaolvor ia bIiowii in Fig. 17, 
in ilH throe partn. The oi'CBconl-Hhapod diBBolvor a is 
mounted on the arm m Hcen in Fig. !(>, ro aa to cover 
alternately the tuhoH on R ainl .L, an it Hwings from aido 
to Hide. The horizontal part of h Hlijm into o till the 
length of the tinit(Ml axle just allt>WB 11) e disHolvor to 
Hwing (dear of the tubc^H, and Llu^ whole in held in place 
b}’' a Hock(d."H|>ring at (uioh en<l of the baHcboard, 

The di«Holver in ojxn’aUwl by the handloH at wlii(?h 
are adjuHted at tlu\ ])ro|Km angle to limit tlu^ lateral 
moviunent of a to the dlHtanco bid.woon the tuben. 

Liglit the lanipK in their place hy reacdiing the wicka 
with a lighted inatcdi, and attend to them at first to see 
that they burn ateadily an<l evenly. Focub a picture in 
lij for example, while L in covered by the dissolver, and 



in L wlule It is covered; tluH redticcH the dinks to equal 
Hize on the HtOHuni. With the slides nuuovc'd, aii<l llus 
dissolvt'r in Uu\ jumiiion as showit in Fig. Kh spread the 


moving of tlio diesolvor will very myntoriouHly dinwilvo 
one view into another. 

This effect in commonly produced with alidori n(»t ^\hu 
cially arranged for the ])urpOHo, lurt it in dcHirahU^ that 
they Bliould bo of Hiniilar Hiico and hliupo, and (hut they 
should bo ])ut in evenly, bo uh to cover the Hatu(» Hpaeo 
on tho screen. 

Many slidoH are, however, Belected and ext'cuted with 
special roforon CO to their producing channing etleets in 
dissolving. 

They are mostly arranged in pairs, as Hcuno vii'W in 
summer and the samo iti winter, by day aitd hy niglit, 
interior and exterior, in Hiumhitje and in Hituun, or hu- 
manity in opposiio inoodH. Hornet inien the nerieH are 
more extended, as tho SeaHonn, tliu Voyugt» cd' Life, tic*,, 
and somotimos they are in eotmeclion with ehr<Muu> 
tropes to represent volcanic action, conflugralionH, tire 
works, turning inills, i^c, SiippoHo, for example, Haiut 
Peter’s, at Pome, is thrown upon tho sereen IVum Ah and 
a night view of tho Humo is pla(*ed in A; then an (he 
dissolver is changed, Saint Peter’s with its surrciundiiigH 
continues on tho scroon, hut an appeuranee of night 
comes over it; tho windows glitlt*r with a tlMnmand 
lights, and tho moon makes its appearunee in the heav^ 
ons. Now, suppoBO a chromatrope, nuitcul to the pur 

I'kOHO. is ■nlficed in /L then ah f.lm n)iniiirn 


the ^fiirm-houHo Bcono a^iiin a])poarH in tlio morning 
ligUi-, cu)voro(l with tho newly fallen bbow of the win- 
ter^H ui|^ht. 

To bring out statuary on a blue ground, a slide of 
blue gUiHB, and usually ono of rod gluHS also is used. 
OUango any scone, first into a rod disk, thou the rod 
into blue, and then let a ))ioee of statuary slowly come 
out into the blue ground, wbikvtho blue becomos darker 
and darker, till it cuds in a blacknoss which seems to 
add vigor to the roprosontation. 

A beautiful ofibet is produced by a wheel oliromatropo, 
used continuously in one of tho lanterns, while a Borics 
is shown in tho other, turning it inward and outward 
altorrmtoly, as tho dissolving proeoeds, It thus Booms 
to suck up tho vanishing boo no as in a inaolstrom, and 
to bring out its succosBor with Hcintillations of colored 
lights. 

A ])leasing ofTect is produced l>y showing a scrioH of 
views in ono lantern, and a veranda, or someappropriate 
design with opaque centre, with the other. If in adopt- 
ing this suggestion, the veranda bo focusod for tho edges 
of [his rtelil, and the view Ibcused for ilie centre, a flat 
flidd is obtained over tlie entire disk. Tn this (‘ase, and 
iu all cases wh(M\ light from both lanterns is to a})pour, 
the disHcdvor is slipped up an inc.h higher, and kept in 



cawily dfcctod in tlu^ upparahiM n^\mwu\vd. A 
cato pici/Uro plficod in R und h in ri'vorHi' fU’ii* 
dissolver boiii^ (‘.lumped hindc and with a <*' 

movomont, will show an ‘‘about fiiou'' as nl u 
bowing to tho coin])any, a linn ntu'asy in his t-ngt' 

Liglituiugfl may ihus ho nuuln (o Hai^li ujhui ho 
ospccially wlioii tho vii^w in darkiuifd norriowh 
turning down its light a littlo, giving tin' uppc'ura 
a rising tcmpc3st., 

Discrotion and good lasto should ho nhstn'vod 
ranging tho HlidcH tor an oKhihitloin ho uh nt»( t 
beauty with cari(‘ature, or siuo'cal m-inu's with w 
ridiculous; yot it is well to nvoiil monotony, tor v 
is tho spice of life.” 

Dissolving views, it must Im (MndobHial, aro v. 
treated in a somewhat florid styh' hy optidana 
may bo safe to inakesomi' ahalomrnt in juititdpufi 
ofibets, ospocnnlly of high«[jrice<l luia’lmnit-al alidi 
when they ebance to fall boh»w llu' lioynl Ih»l\ t 
Institute in London,” there should he a feeling 
appointment. 

In tho jScio}3tic5on oul.erprlHe, it Iuih heeii kt‘pt h| 
in mind, to produce heaiitiful ami tisefnl re^nlrn 
simplest moans; und tln^ desire is felt, mU lo m 
largo sales as possible, hut to Imvi? evtn*y pur 
roalizo his highest expectutiouH, 


WiljU mo liliuix f ItllKJ KJl VUUktSiJ W iil lUU V Ui y 

Btnall; lie munt then walk slowly backwards, at the same 
tiiuo ndjuHtiiig the focus. As tho imago increases in size, 
it will a])poar to tho si)OCtators to bo coming towards 
thorn; and thou again lot Iiim walk up towards tho 
soroon, thus dlminiBhing tho imago, and it will appear 
to them as if recoding. Tho screen not being soon, the 
imago aj)p(^arH to bo suspondod in tho air, and tho do- 
coptiou is coinploto, oven to those acciistomod to tho 
exhibition. Tlvo focusing is most evcnl}^ and easily 
otfected by prying tho oxtonsion front out and in with 
tho tliiiml) and flngors of tho right hand. 

Slides producing tho best phantasmagorial effect are 
those containing but one or two figures with a black 
background. In ancient times, tho images from tho 
phantasmagoria wore thrown on tho smoko arising from 
a chafing dish in which odors and drugs wore burning, 
and by moans of whicli many surprising and apparently 
supernatural ofToctH wcu*p produced. As a relief from 
so closely following practical details, let us advert to 
the probable use made by ancient magicians, necro- 
mancers, and sorcerers, of thoso optical contrivances 
for producing supernatural illusions. In this wo cannot 
do bettor than to quote fk’om that ominont authority on 
optical science, Hir David Jlrewstor : 




, - . 

“ Th(3 ('huracioi* (»r tlH's«M*\liiliif idiis in l(h» jiuri**fif J« luj*!.' i. m( 

a(lmirul)ly d(3|)i{’.t<'(l In tin' Inllnwiiii!; *'t* I >unur •*iii , 

l)y M. 8a]v(‘rt(', tluit W(' all (In* npjirul ulii.-li 

l)CHin ulmnly (((‘Mcrilnni, ‘Inn inaniIn"tntiMU,' un lit*. * \\ liii i< •■ii'vlit 
not to Im .... lln-n* mnirur«*<l mt lln- nnll .<!' th. h nij.ln 

a inuHS of li^Ut, vvlut'U ut llrat armn-il (n In* v« f\ n iumI. ; i{ itnn - 
formed ilHolf in eoinin|jf in'nr'^r, into ji Isn i* rvid' tiil\ »li\uir hjuI 
svip('rniiiurjil, (»f n sovero Intf titix' il with h n*- m, nint 

oxiremoly hejiutiful, Aeminlifij^ (ci tin* in'4iinlii«fr> a hi\ trri»*tH 
religion tin' Alexuinlriiins Inmoretl it. jih uinl AdMih > ' 

“ Thonn und other nlhiHionM (t« the upenition-* of \ lo nu* n nt niiO'j'r, 
ihovigh Huirndenlly indieutive of tin* iiietlnMl?* whii 1* urn* i h<j4M\i d, 
avo too tiUMign'to e«»nvey any idea of the >'jdrtid!d na»il inq.M .iin. 
oxhihitioiiK which must have been di.Hjdayed. A nafiMfud \ n h, 
of dee('])ti<»n, inteiidi'd us an instnunt'iil tif j'.*\rrtooi nt. lun r hn\e 
brought into retinisition nut merely lln* hrimiiiir Kill >>t' thr u,u«, 
hut a variety of .suliHidiary eimlrivaiirr'i, eah ulatr.l t,. a {.uu U thn 
beholder, to eoulbiind his judgJin’Ul, (o da/./.h' hi > -m . ajel ft» 
givo a jiredomhmnj. inllumiee to tin* jM-ndiaf ijoj... [on- ulu. h a 
was ilioiight (lesirnhle to ertlaldish, 'rin* nraielrue .u’ ihr nu jun 
may bo iuferre.d from tln*ir ellieHcy, ntnl frujn ihu l Umii uf ih. n- 
intlueniui. 

“This dcdV'ot, Imwc'ver, Is to a <'ertain d«rror Mipj.lu d h% an u* 
count of a nunlern neemmauey, whirh ban l.rm 1, n h\ fhrt» (, 
hraiod Benvenuto (Jellini, and in whic'li ho hiiinrh* j,. u-«iMud no 
aclivo part. 

“ Mthap]u‘ued,’ says lie, Hhrntn,rh a varii*ly “fM.ld a. . jdrn! ,, ihut 
I imido ueijuainlunee with aSiidliuii priru, wIim un . a mao ..f t-. 
niufl, and well versed in the Batin and (hvrU umln.r. Uappranm: 
ono day to have Home euuvt*rsatiou with Idm u h. n ih,. .jihf. > t 


(xiK^ t^vt^iunp^ pn^parau to miiiHly ino, unu (Umirc.d mo to looJc out for 
a oomjiauioii or two. I invitnd ono Vinoonzio lioruoU, who wuh 
my intlmato accjuaintanoo j ho brought with him a iinlivo of Pid- 
toia, who (Hiltivahul th^^ hhu-k art lumHolf. W(' ropainal to tho 
(h)lloHH(U), and tho priest, aooordin/jf to tho (‘.iistom of iKworuaiu’crs, 
Ix^/jfan to (Irjiw firoh's upon tl)(» /[(round, witli tlm most ju)j)rf'Hsivn 
coromoniem imaginahhi j ho lllcowiso brought hither asarmtida, sov- 
(U*al pn'oiouH ])orriim(»H, and ilro, with sumo oompositions also, whitdi 
(Ull\is(xl noisomo odors. As soon as ho was in laaidimw, lu^ mado 
an <4)011 ing to tho oirolo, and having taken us by the hand, orderi'd 
tho otluu* luuTomaiu'or, his partner, to throw tho ja'rfunu'S into tho 
ilro at a j)ro])er time, intrusting tho oaro of tlm lire and pcu’fumos 
to the rest, and thufl ho heguu Ills ineantations. This coremony 
lasted above an hour and a half, when there appeared several legions 
of devils, insorniieh that tho amjihitluuitro was quite fllled with 
thorn. I was huay about the purfuinos, when tlio priest, porcoiving 
thoro was a eonsiderahlo number of infernal spirits, turiuid to mo 
and said, JJenvonuto, ask tliem aonudhing,’’ I answered, ‘'Let 
them bring meinto tho eompany of my Bicilian mistreas, Angelica.'' 
That night lio obtained no nnswt'r of any sort ; hut I hud received 
gri'ut satisfaetioii in having my euriosity ao far imlulg(‘d. Tho 
ruHtrornaneer told mo it was requisiio wo should go a second tlrm^ 
asHuring mo that I should ho satisflod in whntevor I asked; but 
that I must bring with mo a pure immaculate hoy. 

“ ‘ I took with mo a youth who was in my servieo, of about twtdvo 
ycMirs of ago, together with tho sanio Vincam/.lo Komoli, who luid 
ln'en my eomiianion the ilrst time, and ono Agnolino Gaddi, an in- 
Umato aequalntaneo, whom I likewise prevaih'd on to assist at tlm 
cermnony. AVhen wo eamo to tho place aiipoinUxl, tho priest hav- 
ing mado luH j)r<q)arationa as before*, with tho sumo and even more 
slrikhur eeremonies. uhieod us within tlie cirerhx wliiidi ho hud like- 




uy tuoir lUUUOH a muuuuut^ unuium WUH m-n' IIM’ 1 

Bovorul lo/i^ioiiH, and (|;u(5HtiontHl ihrni, hy lln- |iuw«*r of th«‘ 
immuitod God wlio livoH forovco*, in llm Ilolirow lanj'.Mn!',*', nn liKr*- 
WHO in Latin and Gnuic; insonuifh that th»' umj»lulU«-at ro wum 
almost in an instant illlod with demons moro muinT*>UH Ihnu at tlu^ 
formor conjuratitm. Yin(‘on/io R<»ninli was Imnlrd in inaKiuit a 
ilro, witli thft aRsiHtaiioo of Ajjjnoluio, and hnniiiat n ipuinlily 

of ])r(!douH porfinmis. 1, hy tlm diiM’clitom iif th<’ niTr««nianf«T, 
again dosirod to ho in tho. ooni|»aiiy of my Angoltra. 'rio' ffirmor 
tlioroupon turning to mo, said *. “ Know, thoy hHV«‘ doolarril, that 
in tlio spaoo of a mouth you hIjuII ho in hor ronqaui^ 

“‘Ho tlnni rO([U(‘si(‘d im^ to stand roHolutojy hy him, ln'oiitiHi' (ht^ 
logions woro now ahov*' a tlumsaml nmro in numhor than In* hatl 
dosiguod ; and lawidos, thost* woro tho unmt dangt-rmi ; r.o (tnU. afttn* 
th(‘y had ausworial my (piostion, it laimovod him lu ho 
and dismiss tlunii (piiidl.y. At Iho Huiiio (imo tho huy umtrr iIm'i 
piiituculo was in a torrildi' fright, saying tlmt th*T«* w«'ro in that 
placo a juilUon of llon'o mon, who ihn'iitom-d to dowtroy m. ; and 
that, monaivor, four arna'd giants of onornious Htahir?* tt»uo i*n- 
doavoring to br(‘ak into Iho oirflo, During this tlmo, wlulu tho 
nocromancor, trointiUng with four, ondoavorod hy milil and griitlo 
mothods to dismiss thorn in tho lu^st way ho oimld, Un« 

moli, who <pilvisri‘d liko an uspon loaf, totik oaro »>f tho pt i fnmopi, 
Thougli I was as muoh torritlod as any t»f tfimn, 1 did m v nlninnt 
to couocMil tlio t(‘rror I hdl, Si» tiiat I groally ooutrihutoii im in^jdnt 
tho rost with nmolution; hut tho truth is, I gavo my^olf Mvor fur a 
doad man, siaung tlio iiorrhl fright tho noiTofinuiom* wa« in 1‘ho 
hoy pluood his hoiid hoLwi'im luH knocn and said, “ In thi-^ |.MUnr»« 
will I dio,f()r wo shall all miMy porlsh." I t»dd him that all 
domons woro uiuh'r US, ninl what ho saw was and «Jia»h»w ; 

so hid him liold up lus Imad and taki^ ouuniLns. Nm mii.m'r did In* 


“ Ap;iinliiu), upon tnoHO oocuKioni? a nuui Hliould not yiftld to 
l>ut hIiouIcI Htir about and givo hiB aHHintanco, 8o oomo dirootly iiiul 
put on HouK^ moro of tluw).” Tho ofTiJCtH of poor AgnoUno’s ibar 
W(a*o ov<*rj)ow('i‘mi^. Tho boy hoaring a cr(‘pitatioii, vonturod onoo 
inoro to raiao liiH bead, ^vhon, Hooinp; nn^ lautijli, lio bopm to tako 
coura^{^, and Baid “tbat tbo dovIlH wore ilym|^ away with a vcoi- 

‘In thin condition wo ntayod till tho bidl runpf for Tuorninp^ 
prayorB. Tho boy ajj;ain told uh that thoro r(‘main(«d butft^w dovilB, 
jin<l th<»B(» worn at a /^iN'at diatiun'O. Whon tho ina/^ician had poi*- 
fornitul tho rent of Iuh corcunoniim, ho Btrippod off Ihr gown and 
iot)k \ip a walh^t full of booka wliich lui had hrought with him. 

“ all wont out of tluj cir(do togotln^r, ko(5j)iiig aa oIohc^ to caioh 
otln^r aB wo poHnibly could, OHpocually tho boy, wbo bad i)laood him-. 
mU in tho middle, holding tlu^ nocrornancor by tho coat, and min 
by tho cloak. An \vi\ woro going to our lioiisoB in tho fpiartor of 
Banchl, tho boy told ub that two of tho domonH whom wo had s(^cn 
at tho ainplutlu^atro wont on bofcjro ub loaping and Rkipping, Homo- 
thnoa running uprui tho roofs of tho housos, and somotimos upon 
U]n\ ground, Tho ]irioHt doclarod, thatthongh ho had ofbm emtorod 
niugio cii’cloB, nothing bo oxtniordinary had (wor happcnuHl to thorn. 

Wliilntwo woro ongagod in this convf^rwation, W(^ arriv(‘cl at 
our ri*Bp(udivo Iiouhoh, and all that night droainud of nothing hut 
dnvilH.^ 

Although. Oollini d^'clnros tliat ho was tromhling with huir, yot 
it in <piito ovidemt that ho whb not outiroly ignorant of the mnehi- 
imry which whb at work, for in order to oncourngo tho hoy, who 
was almoHfc dc*ad with fear, ho asBurod Ihoin that tho doviln worn 
iirnhw tlu'ir pow(w, and that ^ what ho Haw wan Hinoko and Hluidow.’ 

Mr. Rohcoo, from whoHO Hfo of (lolUni the jir(‘(‘cding dcHcripiiou 
is ittkem. drawn a similar ooncluHloii from tho couHolatorv words 


as tlioy wore lioiiui lo fclic.ir liousi's in Ihn «jtnirt»T i»f linuflu, 

two of tho doinoiLS wlioin wo Inul kooii ul tlio nni)‘hithfntr»‘ wi-nt »»ti 
bofoi’o ns loajniJjMif and skippin^^, and stnnoliiuos rtumin}' lln^ 

roofs of tho liousoH, nucl hoiuoUiiu'h npim tho ’■ 

Wo could luirdly, in thiH aKain fo 

tho brilliant buccohk of fri^fj^htoniiip; a “|niro iinma(ntlu((^ 
boy” out of luB sonHCS 'with “ninoko and Hhatinw/* I'von 
wore it a laudable undortukin^, Tho delirium tnmuuiH, 
in a somowliat similar way, will doiddlcHH (Mudimn^ tit 
be hard on older and wuiyward lioya who taki' to (heir 
cups, but bo it ours to plouHo and inHiruct, and that, irt 
a more oxcellont way. A jtd of nleam eoultl In^ tmia 
voniontly arranged for the “gluJHl” exiHudment, Imt for 
tho most part, a wet screen ih hotter than Himdce, and 
olTocts, not only startling, but truly beautiful, euu lu^ pna 
ducod in tho way dosenbeuL 


OlIAPTMU IV. 

A hAEOn number of movable slides, and some others 
of valuo, arc still painted on ti roly hy liand, hut the great 
part of simple slidoe now in market are prodm-ed liy 
photography. 

Tlmr*A t.WA rdnUMAU aT lUl Af iIi w* 




^lobo, tho phyHio.al pocuiliaritioH of ovory country, to- 
/^otli(U’ Avilh liiclikci porLraitH of tlioir inhabitants, and 
tho form and arrangement of thoir dwcllingH, may bo 
old.ainofl in miniatufo, and reproduced as largo as life. 

iMu)t()gi'aj)hH of tlio Huu and moon in various phasoH, 
iiml partially and totally c^cdijjHod, also tho hxod stars 
and nohulio, have boon oht ainod and omployod for lecture 
illuHtrations. Eniargt'.d photograjihs of microscopic ob- 
jects have also l)oon obtained, and those again still further 
oidurgod to H or K) feet in diamotor, so tliai, in fact, a 
diatom no larger tlian a grain of sand may bo sliown 
of Huoh a Hiy:o in tlio looturo-room that a largo auclionoo 
)nay togoLhor examino its details with porfoct comfort. 
Tho productions of tho most colobratod painters and 
scmlptors may bo shown with equal facility, as well as 
maps, liymns, mush*., &(\, so that an ontiro school may 
loarii or sing togtU.hor. 


TJIK HTANl>AltI> NiaSK T4AJVT1'1IIN 

Tlio ordinary wooden IVamo for tho lantern picture is 
7 incdies long, 4 inc.hes wide, and J of an inch thick, 
with a circular ojiening oTh} iiudies to admit the picture- 
glass and its jirotecting glass cover, and H inchoH in llie 
(dear, rudairea 3J imdu'S square are also mounted in 
frames of the same sir,e, huiviug 3 imdies s(iuare in the 


JlJ.il/Ji V4,iJ a Ji-uv* TT iijvA*. A** AT i,| 

thoir being iiiHortod in proper poHition. 

Fortunately oaeli luUf ul’a Hiort‘(mc(»pic view is li in(du‘H 
square, so that lantern nliih^H, ei* Htuudard hI’/a\ fiiu hn 
printed by contact .from HtorooMeojnc ni'gaiivcH, Although 
the demand for lantern slideH Iiuh luu'cr u’urmnl<'<l 
tensive travel for dosirahlo uogativeH, yut Ihi^ Htert'ONcopt' 
has sent photographers “viewing'* high ntul low, iind 
ovorywhoro; on the Alps, in llie Yomuiultg in the vulli'y 
of the Nile, on open Polar Sens, and tdlen (an intiiuateil 
by one of thoir own numhur) into {liHlressingly narrutn 
straits. 

Glass timnsparoneioB nuule for the HlertMwc'ope, when 
cut in two, with clear glass covem iimteiul ut ground- 
glass, arc extensively used for lantern slitiesA Many of 
those, especially of the iinporied views, are very ttne^, 
and leave nothing to be desired when useti In iUn Setop« 
ticon. But as a heavy deposit of silver is nc^t partimi^ 
iarly objectionable in the storeosetqje, tnauy of tlu'se 
pictures can only bo satisraotorilyHiHnvn upon tlu' Hrri*en, 
•with an intense chemical light, if with that even. When 
the demand for those flue views for the huiiern is Hufll 
oiont to turn the attention oi* plnHographers to their 
production, wo may look for more gotul pl(*iures, and 
wo hope at a clieapor rate. 


THE liEAIjEH 


clear, and protects it from dust, and especially from any 
fluid that might accidentally reach the edges of the glass. 
All the circular pictures, except the movables, at a price 
of over two dollars, arc sealed, 

STATlTAttY. 

This class of pictui’os should bo photographed dii’octly 
from the statuaiy, or has-roliof, by a skilful artist, who 


sliowB tlio flizo of Ulo round ji^hiss^ mid also (ho afipt'ur- 
aiico of ono of l-ho most jiopnlnr slidt's td* (his cIhhh, 
A fomalo figure is soon floiidug down (<» <*ar(h; arnuml 
lior forolioad is iMvroath of poppy, iucliojUiiig sltM'p; in 
her arms aro two sleeping oliiliirmi (SIcop and DmUh); 
and in tUoir company is tho Byrnboliu owl. 

Fig, 10 ropi'osonts a class of movahlo Hliflms lucmt in 
U0O for amiiHOmout; being cluui]), easily oporufoil, and 
in shape to pack with ordinary sliib's, 

In tho slide roproHont('d, a ptwoek widinnt a (nil in 
painted on thoimmovablo glass, ami two tails urn jmint (ul 



Mff, W. 

on tbo slip. BoLli glasHCH arc blmtkmmd oxcopt whrro 
tho picture is to show; wluni Ihc^ slip Is iHtHbod in flu* 


tlio Sciopticon, tho operator has hold of a slip with each 
hand, so ho can jerk tho rat back with a sudden naovo- 
monfc of tho forohngor, when ho is all ready to malco his 
appearance again as a now individual. In politics he 
might bo called a ‘^I’opoator,” 

TTIIE I.TBVKB HXiIPB. 

Fig. 20 ro])roBonts anotlior popular, but a more oxpon- 
sivt^, niuchanu'al offooL The horse having approached 
tho water Avith his head uj), tho lover to tho right is 
raised, and tho horse is ^^made to drink*^ (tho old adage 
to tho contrary notwithstanding). Tho lioad and nock 



M(/. m. 


being iiainlod on the glass moved hy the lover, works 
up and down as on a pivot at tho shoultlerR. 




appears iu operation. 


THK CIlUOMATHOIMn 

Pig.21roproBontH the pulley form of ( lio chronuU rop«', 
but can give no idea of tlu) daz/.Hng lu''il!ian<y of’ tlm 
effects it produces on the h(U’(HUl ^flioro in utohln^ it 
resomblos so much as the kiihiidoscopt^^ wit h ( Uo aihlilitm 
of constant motion and rapid change. It coiiHintH »»{M wo 
disks of glass, painted with ati altuost cudlcHH variety 
of gootnotrical and oilier ileNigns in hrilliant (‘olorn. Hy 
turning the handle shown iu tlie figurt', the miUtljdying 
band causes the rapid revolution of om* dink over the 
other, producing two aiipan’Ut tnoUtuiM; and with good 
designs the result ‘‘beggars all descript ionf ' 



In another form tlie motion is nccfoupltHhed by meauH 



prociHoly similai' to tlio clirornatropo, arc made to re- 
volve ono over tlio other. The oll'octB arc bo beautiful 
UH to excite HurpriBo that they should bo obtained by a 
mechanical contrivance of Hueh extreme simplicity. By 
slow revolution, hexagonal, octagonal, atid other geo- 
metrical ligurcH arc obtained, with delicate gradations 
of shadow; while a more ac<?oloi*atod motion produces 
tlm oiroct of stollato ilasliings, or scintillations of light. 
Cohm may ])0 imparted by the use of tinted films of 
gelatine. Larger dislcH can bo pivoted to a frame above 
the condonser so as to give an upward and outward 
movement to the HcintiliationH asfrojn a lower fountain. 
Stiff paper disks turned contrary ways by the hands at 
their edges will answer for practical oxporimonts. 

MOVINCa WATKBS. 

Tinder this title two forms of Hlides are Bold; by moans 
of which, in a Hinglo or douiilo lantern, very pleasing 
effects may bo produced. In the simplest form a moon- 
light B(5ene is painted on a fixed disk, and the rippling 
waters” on a piece of glass attached by ono corner only 
to the framework of the slide, which being moved up 
and down causes the appearance of a ripple on the water. 

Another more oxjjensive, hut more truthful effect, is 
prf)diuuMl by a slide having two movable and ono fixed 
disk of gluHH, and known as the moving water with 


^bnorattion. Miiuy ot tlu-ni luinil}” dcHt'i’Vi' jU ItMil i<>n^ 
biifc Homo WiirHory Talos, Natural Ilintory, kc,. nr(‘ fair, 
and tho Astronomical not, in particular, is i^KwlUmL 



/%. 

This sot of ton aBtronomical Hlith'H, with foriyont^ 
illustrations, to^otlun* with a sot of uhI rniiumiful dia- 
grams with ra(dc-woi’k iiioium, makfs a v«'iy tMunpIohi 
outfit for a sorioH of astronomiral ifoliirfH, 

monAMxc PAiNTiNiJiH WITH woviNU rtur%ir,H, 

In tho middle of a glass strip (Hiiapi'ti niul tVanunl as in 
Fig, 22), a scene is ]>aluUul, Iho rest lining made t‘piupn'. 
Another glass strip, of sinular hv/as and HhHpt‘, un uldch 
is painted along its wholo long(h whatnvrr in iMditling, 
as figures, boats, is niado to pass in irnnt in grouvon, 
so us to roproHOiit a long ])rot‘t‘HHion ; of (Iuh (’Iuhh, tlu' 
children of laraol ])asHing through the lind Sna in an ok 
ample; or, tlie enterprising snuigglorH mu-rotijig cimira» 
band goods in the smugglers* cave. 



<lown in front, coneoalod from tho apoctators by tho usual 
board near tho orchontra, and is lughly illiimluatod by 
the light from ft magic lantern. Tho spoctators, in tho 
<larknoHH and distanco, roc tho actors upon tho stago 
through tho glasR, and also tho ghod rofloct(j)d from tho 
ghiHH BO as to appear on tho stage with the rest. Tho 
a(ttorH do not boo tho H])eotro, but they put on tho ap~ 
])oaram'o of i'right lor tlio bcmfit ol' tho spcctatfa'S. 

Tho ap])ai*ition vanislioH aH tho light is withdrawn from 
“ tlu^ woman in wliito/’ Tho lanttu'n-iH uh(uI IjocauHo it 
illuminates an object without diirusing light in other 
cliro(‘.tionH, 

On thiB})rinciplo wo may boo people in a room through 
a window, witli tho rofloctod images of parties outside 
stninling among thorn. It hooiuh not a little surprising 
to see one person cutting through the space occupied by 
anotlier. 

TSS,K TAJVIC. 

An excellent and chcaj) tank (siinllar to the one shown 
Iti Kig. 2(1), but with pei'inaneut (damps without scrowB, 
is now shapcul so as to slhU^ into tho Sciopticon Htago 
witiiout drawing forward the extension front. As the 
Hj)a(io at tho top is unobstructed, all sorts of ox]!)uriniontH 
with it are easily managtHl. Ijiving creaUircs oncuigcHl 
in it, in air or wnUn*, ligiu'e upon thoHcroen in huge j)ro- 


lai’gQ assortment of slides is loss ol a nocoHsity. 


rnKCAUTMowra abow 

The lantern exhibition has to bo conducUul in ho ob- 
scure a light that the operator haa to dopoud more on 
the sense of fooling than sight; it is therefore invportant 
that the slides should bo in good (‘onditiou and properly 
arranged beforehand, and that their titles anti (leHerlp« 
tions should bo well fixed in memory, 

A convenient box for carrying the HlidcH, for arrang- 
ing them in, and for showing them from, in constructed 
as follows; Two boxes of any doHirable longtii, 7i irichoH 
wide and 4i inobos deep, are lunged together, ho that 
each servos as a cover to the other. This double box 
will hold the ordinary wooden mounted Hlides without 
waste of room, and when open will show their labelled 
edges in proper position and order, 

" In social gatherings, the exhibitor m often urged to 
bring out certain favorite pictures on call, which, in the 
hurry and darkness, is apt to disarrange the sliduH, ho 
as to perplex the operator, and mar thc^ beauty of the 
entertainment. 

With oarefhl management the box may close on prop- 
erly arranged slides, at the close of the exhibition. 



OliAlSlS POSITXVKf!! POK THE WCAOIO EANTERJTo 

Hy John O. Buowwk. 

Few ontortainmontH for tho amnsomoiit of eliildron, 
aB woll aH ])0rB0nH of mature yoarB, give more real ploaB- 
I'lro than oxl\ibitioiiB of tho magio lantern. It in a novor- 
(^nding Hourco of ploaHuro, and doubly valuable to tho 
diHcij)lo of photography, ^yho by tho aid of a few chom- 
ioaln and very Biniplo apparatuB, can prepare interesting 
HlidcB of local iuterost that will delight tho homo circle, 
and fully repay tho small expenditure of timo required 
for thoir manufacture. Every photographer has among 
IvIb negaiivdB many Hubjocts, both portrait and landscape, 
that wlicn printed upon glass will prove effective pic- 
tures for exhibition. 

^riio obj(ud of tills ])a]Hn* is to give in as few words as 
possible, plain directions for making positives on glass, 
suitable for tho magio lantern. 

Either tho wot or dry process can bo used. Tho for- 
mer is more applicahlo in eases whore it is necessary to 
reduce a negative to the proper sized positive required 
i()r the lauUuu). ^J'ho dry tneihod is used to advnntagci 
wln^n negative is of small size, and can he prin ted in 
cenla,<’t. As all idioiographcrs are familiar with wot 
inanipulal.ions, wo will c.onsidor that procems first. 


dmcront sikos, ifc Avill bo Iduml (•titivonifui, t.o iirrun/<;o 
two camcrjiH trout to front (iw will lio hooh in Fij;. L'.’!), 



ono camera having a It'im in jioHifio!! with griminl-glnsH 
No. 1; tho other having the li'iiH anil gniuiul gluNS rr- 
movod, and the negative that iH to ho cniiicil |ilui-oil in 
tho position of ground-glaHH No. it. Tho canioras, r>,r 
eonvonionco, can bo eloHoly joinod togollior by wrowing 
strips of wood upon each, wliicli ]irovonlH any l•hangl'' 
of position when foeimod. ily turning tin- ruck worls 
upon oaeh ho.'C, the jiietnro upon the ground ghwH cjin Im 
made of any sizo. 

This plan of using two boxes will ho found to give 
perfect BaLislantiou j tho uogulivo and HoiiHitivo plat os 


Ill fiolocting a position for operations, a north liglit 
will 1)0 found the best suited for the purpose. Tho 
u|[)pcr window sash should bo lowered, and the board 
upon whieh the (iaincnis are arranged rested one end 
upon a table, tho other upon tho lowered sash, so that 
tho negative will have the sky for a background. This 
is easily doterniined l)y focuising upon tho ground-glass. 
.1 1 is advisable not to allow the dii’oct rays of the sun to 
illuminate tlio negative. Should a north liglifc not bo 
obtainable, eover a frame with white tissue-paper, and 
lot that be the background for tho negative. Tho tis- 
sue-paper can bo illuminatod with tho sun’s rays, or by 
any artificial light. 

It may aoern to tho reading photographer, unnooos- 
sary to burden this article with a complete chemical 
formula for making glass ])OHitlvoB, but as it is prepared 
expressly for the uninitiated, it would bo unintolligiblo 
without a formula. 

To viake Sen&itim (hllodton ,' — Alcohol 5 oz., other 
3 0^5., iodide of ammonium 44 grs., bromide of magnesi- 
um 20 grs., cotton (Parys’) 35 grs. Before using, filter 
several times through cotton soaked in alcohol. It is a 
good plan to keep a supply of plain, unexcited collodion 
on hand, as a stock-bottle; also, a bottle of exciting boIu- 
tion, made in tho proportion of iodide of ammonium 5 
graitiH, bromide of ammonium 2i grains, to the drachm 



ounce or tms solution aau guiciai noouo noiu, i unicnm. 
This can bo iiBod as a slock solution, and will krc]i nn 
inclofinito length of timo in good condition. (h'yHtuls 
will form in tho stock-boUlo, after stundi ug somi^ hours, 
but that is of no conscq^uonco, as tho stnuigth of 
solution is correct. 

In dovoloping a plate, use h drachnis (d* vvaltu* to 2 
-drachms of ammonio-sulphalo of iron from tin* stocks 
bottle. During hot weather use ic‘o«watcr to rctaril tho 
action of tho developer. 

Fixing Solution , — Cjninide of potaHsinm or liyposuh 
phito of soda; either will answer, hut the n<*li(jn of 
cyanide appears to make a somewhat bright to* pieturts 

Those solutions being carefully prepartnl, Uu' pleture 
accurately focused, tho negative (collodion sidt^ towards 
the Ions) oovorod witli a dark cloth, prt^juro tlio plate 
in tho dark-room in tho usual manner, ]daco it in tlu^ 
dark-holder, in tho position of the ground-gluKH, draw 
tho slide (the lens is always uncovered), remove the 
cloth from tho negative for a few secondH, The 
sure will then bo made. Cover the negative, shut the 
slide, and remove to the dark-room fur thwHdupn.enl. 
The picturo should appear slowly; not flunU out upon 
tho first application of the iron solulion. Over-e^pos 
uro, as well as ovcr-dovolopmcnt, are laith fafiU to trans^ 
paroncios. No truce of fog should be visible. From 

■fi ■f.n n Tf’ AAn ‘tirMl Kt. O.ii...! .. .. ! .. .. » . .. .. 1 .1 » 


ilUio lu uuijuu^ lb mjguuvo. ug- x nij- wm 

iuiswor tho piu'poso l)ottoi’ than a lar^oi’ bizo. But nog- 
ativcri upon Hmallor gluHB will ho Ibuiul to givo ovon finoi' 
rcBultB, On tho other Inind, it ir very bad policy to 
uUoinj)fc to enlarge a positive to double or treble tho 
si/.o of tho original negative* Tho negative Bhould not 
he Htnallor than the ponitivo* 

The Lens. — Any good portaiit combination, of six to 
eight inchoR IbcuH, (piartexMnch Htop, will work to ad- 
vantage, TjonHOB of very short focus and very small 
oj)ening, are Tiot recommended. 

The JOeA^dopmerit—Shonld bo conducted with groat 
care and jhidgmont, as it m tho moHt important part of 
tho whole ]>vocoRfl. Rather underexpose and underde- 
velop, and aR Boon as tho detail is visible, flood the plate 
with water, and oliock further action. Avoid an excess 

' ^ f 

of light during development, and dread tlie appearance 
of tho RlightOHb fogging as the worst enemy to bo on- 
CO unto rod. 

Fixing Solution, — Cyanide of potassium, after which 
wash well in running water. 

Toning, — It is frequently of benefit to tbe positive that 
it should 1)0 toned, and at tho same time slightly strength- 
enccl, to give contraRt to tho picbui’O when projected upon 
the Hcreon hy a powerful light. Many chemical solutions 
may be uned to accompliRh tluB purpose. A weak roIu- 

i Jnn nT irixTAH trnfwl VAriiillM? n.l«n ft wnlni-.inn nf 


orful illumination, Hueh an the oxy-hydro^mi or mu^nit* 
eium lights aro used, jjositivoH may bo mudo Hli^iitly 
stronger, showing moro oontraHt than whuro a \vouk<’r 
form of illumination ia ornployod. 

Tho slides should bo proteotod from Hcratcdum and 
dust, by a pieoo of clear gluHH of il^o namo lu'ally 
pasted on tho odges with muslin. 

Positives on glass can uIho bo made by tlin vvft pru« 
cess, from negatives of the proper slim, by paHilug a thin 
strip of cardboard upon two edges of ilio ru^gativo (tu)l» 
lodion side). Tho sonsitivo ])Iate is ijrepared as unuid, 
and is placed, while in tho dark-room, in chme ft)ntac-t 
whh tho negative, eoparated only by the cardboard. 1 1 
ia then exposed behind tho negative, to ditruHod mudight 
or artidcial light, for a fdw Hocorula, returned to t!ie dark^ 
room, and developed. This plan admits of no cdiange 
in tho size of iho negative. Mr, 1^. J, Man‘y‘H appara- 
tus for printing wot plates by lampdight, has given sat^ 
isfaotion to many who have not an opportunity of muk- 
ing experiments by daylight. 

The proper sho for glass pictures to be used in lan- 
terns of convenient proportions, is a tlelmtable snbjeet. 
Glasses of SJ-xSi being generally ustul, but adviinlnges 
aro claimed for a slide B\ x 41, that have some w*i*ight. 
In placing this slide in tho lantern, the additlonid Unigth 
of tho glass allows tho oornors to be held by the thumb 



throe. 


A I'-I.ATK FOB JuANTFItN HWlOBia. 

TAN K< !-(} ALLl {! J'ILKSKUV ATI V li.’^ 

In coiiHuierinp; the dry procoHH, it in hut proper to 
Hay that u lurg<^ number of <lifP(u*ont fornudoci have ))con 
publiHh<‘d; in iaet, nt^art^edy half n dohson photo^rapliern 
think alike on thiR Hulyt'C.U It jh, tluavfore, impoHHiblo 
to ^ivo H ibrmuhi Unit will give tniivcrHal KatiH(iieti()n. 
In prepuring (.InH pajxu* for publicalion, it iiiUHt bo diw- 
tiiKdly tiuderHlobd that uolhing now in tlio way of pro- 
Hervativo or (hnadopment fn (daimod; it iw nimply one of 
nuiii}^ nud.lH)dH ibr preparing dry platoa that haiy 
given ndiahh^ re-HullH. 

Tlie dry-iduie jdiotograjdier mirnt bo p\*oparod for 
many and great hiihires, and he ])OHHeHHcd of the greatont 
iunount of ])a!i<‘n(!(^ and nietdy oi' manipulation, ior othcr- 
winii time in wunlixl, and tlie Ijent jiroeens votc'd a failure, 
(kmimeiiec^ wi(h rtdiu.hh^ iduunicalH, and follow uj) the 
pro(u‘HH wilii a lavinh exp(Xidiluni of water when wiibIi- 
ing \h mentioned, not onl}'^ on the eollodion plate, but 
thoroughly rinne tlie vuriouH gluHHOH and diBhcH, ami 
parlie.ularly tim finycra^ hcd.ween eacdi operation. Uho 
an little light an })OHHil)le when making or dovcdoj)iug 
dry platen, and he careful that the light in yellow. 

Probably more dry platen are ruined, and tlic par- 



iOW SUU8ULUIUU, Will UU Jimuiu luuivvumuiir, uilIUU* 

gas, a candlo, or koroHono cuii bo usod for illuininiii ion. 

To provont tlio collodion film slip] dug from Mu^ plato 
during tlio process, it is absohiUdy uect^sHury that Uio 
glass plato should bo albumonizod. WuhIi tlu^ gbuss 
(having previously rougbonod Lho I'dgi^s), drain, and 
while wot flow over it the following Holution : 


Albumon (tlio wliito of an .... 1 

Wiitor, I pint. 

Ooncontratod Ammonia, 10 dro|w. 


Put the albumen in a oloau bottle, then add the waf in*. 
Shako a little, and add the ammonia; llUor through a 
sponge ; dry in a rack. 

ooLT.rmroK. 

Any roliablo collodion will aimwor; it is htmt to have 
it quite thick. No backing is nocasHury. 

' 3SrKUA.TIVK UATH. 


ISTitrato of Bilvor, . . 45 |pnihiH. 

Wator, I oumM‘. 


Made slightly acid with nitric niud, (J.lh hip tin' 
eollodionizod plato in tho bath, and wlum jiroperly ex- 
cited, remove tho plato, and di]) in a bath of pure water ; 
then wash under a tap with running waU^r, While wet 
ai)ply tho 

ritlfiBKaVATlVIC HeiUfTlciH, 


Tannin, 


. . lo g^rniiiM. 



away, and nno the fiocoud flowing for tho first applica- 
tion to the next plate. 

The platoH itiunt ho oarefully dried, either by natural 
or by artificial luuitj a hoUwator hoUlo will bo found 
uHoful fur that purpoHO should artificial boat bo thought 
host. 

Tine lCXI*OHirRE 

Will depend upon tho Htrengtb of tho negative, and 
tho nature of the lights a few HoeondB will generally bo 
enough. OloHa contact in abHolutcly rcMpiirod to ])rodiico 
sharp poBitivoB. An ordinary printing-frame can bo 

UHOd. 

TO nifiVELOP 

Tn a dark-room, i*omove tho dry plate from tho fVame, 
)>laco it in a dish, and flow over it 

Wat..r, I 

Then wash in running water. 

uRVicnoriNtj ROLtmow. 

Pyrogallic Acid, . 2 grriina. 

Water, 1 ouTioo. 

Made from a Btock-bottle of 


* * 

Bromldo of PotuHHium, 4 i^ruiiw. 

Water, i tuuuio. 

Mix togothor. 


Aftor tbo plato is well waHluul, flow over it a solii- 


tion of 

Pyrogallio Aeicl, . . * 2 grnuiH. 

Water, 1 


Thom pour back again into the mcniHure. Shoulci tlio 
imago bo dovolopod by this Holiition, prootn'd very euu- 
tiously, and add a fow drops of the alkalioi' Holiition of 
carbonate of ammonia and bromide of potuHHimn. If 
tbo picture comes out slowly, add inert' tif flu* ulkuline 
Bolution up to tbirly drops, if neecHHary, uml alnii a nuf- 
ficionb amount of stronger pyro to Inung out all the 
dolail When tho imago is out, wash witli water, and 
intensify with 

PyrogulUo Add, , » » . , » . ♦ , 2 

Water, I tmnt’i’. 

To wbicb is added ten drops of eitrie arid uml nitrate 
of silver solution. 

Citric Add, ........... itO 

Nitrate of Silver, 20 

Water, 1 

This is a stook-botUo. Mix in separate glasses; aeld 
together and filter; wash. 


(l-'nini irtnijplu'cy’H .1<mnuil.) 


Tlio Ibllowin^ fbriuuhi is not, only used for opal pic- 
tiiroHj but to Homo oxi(ml. for tranHjnironoioH uIho. 

1. d^ako the wlii U jh of two and two mincoH of 

walor, boat/ woll to a irolh, and let it Bottle for two hour# 
and po\u* oif the clear Holutioru 

2. Coat your wliilo plato witli tbin solution (as you 
woubl with collodion), and Bt^t away to dry. When 
dry take in your dark-room and coat tbo ])lato wilK 
the ‘‘ opal Bolulion/’ which is made tluiH: 

Plain (collodion 8 oz. (thinner than you would uho for 
iodizii^g), then diHHolvo in as little water as ])OHHiblc GO 
p;rainH nitrate of Hihuu*, and add this to the collodion and 
Hhake w<^ll. Then disHoIvo 1(1 graiuH of Htrontium in as 
little water as ])OHHibln, and add this to the collodion and 
nbako well, TIum (lisHolvo 10 |[ 2 ;rninH citric acid in m 
little wattn* as poHHible, and add tf> the collodion. Shako 
well, and yoti have the opal Holution. 

When dry, put your ne|jfativo in the printing-A’amo, 
lay the opal-prepared plate on the negative, and print 
from 10 to If) ininuteH in tbo nun, and print much darker 
than you would a photograph. 

Tone and tlx an you wonUl a photograph, only you 


wmi Itid Jiv; v\ u V s.i 

(A^ohy hiving an iiitrim lUjht ftomulintj fnnti d aiuiflr pnint, 
tliough tho philoB may 1)0 wido apart., la tlu> lattrr runo 
tl>o point of light Bhould ho diHlaiit oompurod with tho 
Bpaco botwoon tho plaloH, to nvcad i'nlargi‘mt‘nl. A 
Rluirpuoss abovo critlciHia ih produrrd by 
apparatus, nob by an abHoliilo (joinplianco with tdlhor 
condition, but by an approxiinuLo obHorvaiu-u of both. 



It consists of an upright fmmo in wbUdi tiu^ Honniiivo 
plate is hold slightly scparato from tho nogutivo, luul a 
coal oil lamp, from whic.h tlm liglit of a wido tint llunio 
is omitted through a narrow horir.ontal nlil ---i*miull hihI 
at considorable distance IVom tlio (Vamo t<^ pnohioo a 
sharp print, and in range with the long dlamotor of tho 



sirip 01 glass iiilu unis siiu as osuwcon t:wo lips. JLnc 
thickness of the fiamo gives the horizontal diameter of 
the point of light. Only the front of the lamp is shown 
at the right of Fig. 24, but it can be seen how the light 
from the whole width of tlie flame reaches the printing- 
frame through the narrow aperture. 

At the left; we see how the negative is held over the 
opening in the frame by four springs ; the long spring 
on the opposite side holds the sensitive plate in the 
frame. 

The operator, standing on the opposite side, with the 
’upper corners of a quarter plate, just from the bath, 
between his thumb and finger, and shading ofi direct 
rays with his left hand, places it in its silver bearings ^ 
this brings the two films almost in contact. 

The lamp and frame stand from 16 to 26 inches apart, 
or so far as to require about two minutes for the print- 
ing, or the time it takes for a round of the other manipu- 
lations and changes; so a picture is finished and dropped 
into grooves in a trough of water as often as one has 
had time to print. 

All that is said in the previous article on the wet- 
plato process, in regard to development, &c., applies 
bore. Any drops of silver bath that may have come in 
contact with the negative must be washed off before it 
is put away. 

Like dry “plate printing, the negative must bo of the 



Jiaving ckuui giawH, and ('lionuaaiH m good working 
order. 

G. Tlio albumoa coaling is not roqniiv<l to nuiko tho 
film lid hero. 

7. Tho amount of oxpoHuro cun ho (hdlni hdy guugi'd, 

8. Tho illiLinination Ih coidhicd (o a narrow com*, ho 
as not to fog tho picture by ditruHod lighl. 

9. Tho oxpoHuro in bo immediate and uniform uh lo 
Gscapo many accidontH. 

10. It ia so easily done, that many (*auHeM of failure 
involved in a long procoHS are nut (‘m‘unid('r<u|. 

11. The negative i.s not marred hy une us in contact- 
pxdnting. 

12. This apparatuH complete cob(h hut Beven dollara. 

Thus wo have in it udvaniage.M h^** the do?^i*m 

THE SOIOPTICOIV 

By placing tho Sciopticon near a wall, in a dark room, 
and drawing forward its extension front, an image of a 
nogalivo may bo projootod into a thret^irndi circh*. First 
focus sharply on a ])apor.(;overcd glusH, and tlum <*x|Kme 
a wotphito in tho Humo place a minute, more or Iuhh, 
developing and fixing as uNual, and we have a gluHH poni’ 
tive photographed by tho Sciopticon for the Heioptictm. 

Tho objoctivo is always used with Adi opening, heenuHe 
all the 1 in’! it. ih TiAn/l/jn n. ............ ti ...jh . * 


become a profitable branch of photogx'apliy. 

The toning of glaR8 poHitivoB, to be used for orna- 
mental piii'pCHCH, involves some thonglit as to the par- 
ticular color, or shado of color, that will suit the picture 
best; and it is imposHiblo to give one procesB that will 
suit all tafltofl alike; some having a preibrcnco for black 
tones, othoi'H for blue-black, brown, or the various sliadcs 
of gray. A detailed description of the manner of pro- 
duc.ing those various toruis would require too much space, 
and is so simple that no one can go astray. 

The ])rincipal chemicals rccpiirod are : Chloride of 
gold, hicdiloride of platinum, bichloride of palladium, 
sulpliide of potassium, and permanganate of ])otaHsium; 
in all cases use singly and very dilute. I am disposed 
to consider chloride of palladium as the most reliable 
chemical that has cmno under my notice. Its action is 
perfectly manageable, easy to prepare, will not stain, 
and gives uniformly good results. The toning solution 
that I use is made as follows: Add six drops from the 
stock-bott.le of chloride of ]uilladium to each ounce of 
water; this solution should he of a delicate straw color. 
No otlun* manipulation is required. After the plate has 
been dev(d()])ed and fixed, wash as usual, then apply tlio 
toning HohUiou by flowing it over the plate similarly to 
the develojier. Its action will bo quick, giving a black 
tone to the positive. Wash well, di^ and varnish if 



tho subject to bo xminiod, it can ho thrown upon the 
canvas of tho si^jo dosirod, and cxpoditiounly and accu- 
rately traced. It saves valuahU^ time to tlu^ good artist, 
and it prevents the poor artist from producing distor- 
tions. 

WOOBBYJllT WIOTO-HBI^IIor BXOKI.NXOH f^AlVTKHN 

By JonK 0. Brownk. 

While it is a comparativ(dy easy ma( ter to produce 
duo positives hy either tho wot or dry process of pho- 
tography, yet tho results are liable to vary scnmnvduit 
even in tho hands of tlio most careful manipulator, ^flie 
Woodbury photo-relief procu'ss, as now worked in Phihi- 
dolphia, has tho merit of distancing all cojujadition in 
tho uniform excellence of its lantern slidt's. It would 
bo a ploaRuro to give in detail a description of tliis won- 
dorfid process, did S])aco pormil, conumunung with the 
soiiBitivo gelatine tissue, rescmhliug iu uppt'arance a 
piece of patent leather, and following it in its (‘xposure 
to light under a negative, the light’s action rcndi'ring 
insoluble those parts reached through t!u' tu'gHlivi^; its 
Hubsoquont immersion in hot water disMdvcH out those 
parts not rendered iusoluhle, jiroducing a rtdief as ihiu 



it before the glane iw placed in poHition. 

A Bliglit proHHiire is given in a press of peculiar con- 
struction, squeezing out the surplus ink; a few miniitoR 
is allowed the ink to sot, when the glass, being removed, 
brings with it the delicate gelatine picture, which is well 
named ‘‘ Excelsior/' 


CHAPTER VL 

COI^OIIKNO SliKDXim. 

watTTJisN vou TiiM saiorTiooir manual. 

Thk magio lantern has caiisod much astonishment 
and delight from its origin to the present time. The 
pictures or slides for it were formerly drawn or painted 
on glass, and when magnified by the lantern lens, even, 
tlio most minute linos looked eoarso, and every imper- 
fection was bi'ought out Much time and care, therefore, 
wore requisite to make fine pictures, so that they wore 
comparatively rare and expensive, while the coarser 
ones abounded ; thus the lantern came to be regarded 
as a toy, fit only for the amusement of children. An 
instrument; however, so well calculated to aid in the 


j, liOLOgrapny, oy wiMiiuu nn r^uu uii 

ropmlucca tho worlca of tlio old iuusUu'h, iunuHhom viown 
of ovoiy land and cdimo, of (uiMioinH, niunnorn^ workn of 
art, and pictnroH, or (liap;rainH, to illnstralo ovoiy Hoionoo, 
tho bounty of %vhioii, when oolorod and thrown upon (In^ 
Bcrcon, liowover ^roat tlio powor UHtal, in not. 

(liininiHhod, UH wuh tho ouho with tho paintin^H forrui‘rly 
iiHed. With bountiful and doairablo pioturoM, and wUh 
improved liglitn and InHtnnnontHj llu' lantinni now ink(‘H 
a front place, in Sunduy-HCihool work, in tho ntdio(d, tho 
Iccturo-rooui, and tho homo, and is gladly woiooiuod 
vvhorovor visibhi illuHtraiionH aru ust'd, or bonutifiil pio- 
tui'oa ])riz(3(L While tho HtorooH<M )])0 pri'HmdH (lu^ lUo- 
like photograpliH to tho individual olmorvi'r, tho lantorn 
onhirgoH tho HumoviowH, bo (hut many may Him and onjoy 
at tho Bunio time tho Bumo hoautibil somiori togiUhor, 
making it woll Buitod to tho boimuI gullimung and on lor- 
tuirunont of frionils. FatnilioH may havo Blitlon propanal 
containing picturoH of family rowiilonoi'H, oi‘ nunnborH of 
tho family, of favorito dogn, horBiiH, kc., thnn inonnt.sing 
tho ploanuroH of homo, and Hooiul intoroourso, 

Tho coloring or painting of HlIdoH for tho inugin lun* 
torn has boon oonflnod to oornparativoly fow urlintH, 
the groat caro and niooty ofoxiumllon roquiri‘d, making 
it a dinicult art to attain, while the (dd pn-parution (d' 
varniwii coIqvh piucod dirtlouUioK in tho way of i^vou the 

Tnn«h lond Rin.iMl H. 



yollow liiko ; lor hluo, PruHsiiiu blue and indigo j for red, 
miiddor lake, eriiUHOu hiko, and Hc.arlot lake ; for orange, 
})iirnt Hienna; ibr brown, madder brown, Vandyke brown, 
Hopia, an<l burnt umber; f<;r bhude, India-ink and lani])- 
blaclc; lor purple, purple lake, or iv.d and Iduo mixed; 
for green, mix yellow and bine; for Hcarlot, rod and 
yediow. A white i)oreelain pahdto, free from HpoolcH and 
grit, iH the bent upon wbicdv to mix and arrange the 
colors. XTho Holl Avater ibr mixing the tinlH, Por cako 
colors, uHo a weak gum Avabu*, taking care to bavo it 
(piito dilute to prevent the colors cracking or pooling 
oil:'; j)lace each tint on a He]>arato slab or saiicor. 

A suitable easel for holding the glass to bo painted, is 
shoAvn in the diagram (Pig, 25); this is a sloping frame, 
holding a sheet ot glass, so arranged that it can bo placed 
at any angle, and any convoniont height for the artist. 



The glass or pliotograph to bo painted, should bo placed 



arawing iiio iingor-iuin over me Buriace, i no giusH 
should bo carefully cloanod witli water, to wliieh a Holu- 
tion of ammonia ban boon added. A lino bruKh, or (dnea]) 
gold pen, may bo used for drawing onllinoH, wlue.h Hbould 
bo made with colors BuiUul to the ])art of the painting 
for which thoy aro to bo used; the Ibroground being 
drawn with bolder lines than those more remote. 

One of tho most ditlioult things to a(‘c^om]>liHh in trans- 
parent painting on glass, ])erhaps, is to lay on a unilbrm 
tint, froo from linos or Rpoeks; as a clear bine sky with- 
out clouds, Tho brush should be well (sharged with tho 
blue tint, and tbo color flj)rca(l or flouted upon the glass 
as evenly as possible, and afterwards cupialijcud by a 
careful application of tbo brush dabber ; that is a cat\ud- 
bair brush cut down (as shown in Kig, 25), the edge of 
which being afterwards passed through a flame so as to 
remove any straggling hairs, Tho Anger, also, may bo 
used as a dabber, and when used witli dexterity, is very 
offectivo. To take out tho necessary lights, as those of 
clouds, and to softon tho edges, a stump made of leather 
or paper may bo used. In coloring ])hotograpbH the out- 
lino and shading aro provided; so that flat washes of 
color are to bo laid, on, and then rotou(?lied and improvecl; 
avoid covering tbo doopost sbadowB, thus destroying 
their transparency. Breathe on it Buflicienily to moisten 
tho colors, and carefully blond and harmonize tho tints; 
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imiy bo uHod for inakini!^ ininuto iouelioR' of light, an on 
HpoiirH of graHrtj wiiitcn*, Hiiow, flp^ang, and moonlight 
oilbclH nro ])roduc.od cddofly by tho Bkilfid uro of tho 
knife and noodlo-ponntH, to rouiovo tho color and px'oduco 
Hirong whil.o light in the pictnro. Ah picturoH vary 
much in Hiylo, it would bo diffic.uU to give dii'cetiouH 
Avhich would aj)ply to all. .HogininirB should copy well- 
painted lantorn nlidoH at firnl, aBtliiH would guide in the 
colorn to bo UHod. .Praedieo on waste pieces of glass 
and noting tho tdToot in tho lantern, would also prove 
benohcdal and aoouHtoin the artist to regulate tho tones 
of tho pictures in the host manner. When tho picture 
is finiHhod, it should be prouadod by a thin transparent 
varnish, such as phoiogra])berH use, or a thin coat of 
(hinada balsann To ])rovont soratedung, a glass, tho same 
HVM) as the idoturo, should ho laid over it ; and to prevent 
injuring Irom contact, a narrow rim of paper sliould bo 
inlorpoHod between tho ghiHSOs; they can then ho bound 
or framed. 

Aniline colors liavo boon usetl for photographic views 
with some huccchh. They ai’O brilliant and transparent, 
but recpiiro careful use to prevent tho tints running one 
into the other.’' 

Comic slides are oflon painted in a coarser manner, 
and oil paints are used. Tho method is very sinnhu* to 



tarpontirio is used as a voluclo, HU‘i;ar <>l Uaid us a dru‘r. 
Comic or slip slidoa aro ^r.norally i)aiulo(l on two pie(*nH 
of glass, Olio of which is firmly fixisl in Iho (Vaiuo, tho 
other movable; thovso glassi^H arc so adjusted, (.hat wlum 
tho sliding glass is pulled out, an eirec.t is prodiuu'd which 
differs onliroly from that sliown when the glass is jmshed 
in; as, for example, ‘‘The Windy Day;” (he huly is 
seen passing along, fashionably dresstsl and e<piip[)('d; 
tho slip being drawn, she is shown in sat! plight by the 
turned parasol, loss of false diair, honiuU, t'cc, ; or a 
boauliful lily or tulip is seen; the slip is drawn, and a 
lovely fairy sooniH to float up from the (lewcr. (Uimma- 
tropes aro consiruciod of two (snuilnr phuuss of glass 
painted from the centre to the circuiulcrence of (lie 
circle with variously tinted rays and pallcruH, tlu^se are 
framed in brass frames, liaving grooves around (inuu 
turned face to face, and when made lo revolve reviu’sidy 
throw out beautiful and brilliant, hues; aeeording lo llu^ 
way in which they aro made to turn, tiny expuml or 
contract. , 

Statuary gives a much hotter effect, if the glass around 
it is covered with some opaque paint. l/amplduek 
ground very fine with mastic varnish, a few drops uf 
oil of cloves, and then brought to the right eunslstmuy 
with turpontino, is perhaps the best, as it does not ruli 
off. “Opaque,” an article mamifaeturud by Mr. Cihon, 
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tbvougli linon appearing on tlio Hcreon aw a white 

chalk (liagnun on a blut^khourd. Still another way of 
prc])aring diagraniH in to diBHolvo golatino, such as is 
used in cooking ; strain, an<l pour it over the glass, form- 
ing a thin film on its Hurlace. When this is dry, the dia- 
gram is Hcral.cdiod on as Ixvforo, and soft load rubbed over 
th(^ lines. Mottoes may bo photographed on glass, and 
then colored, or the designs drawn with the pen or 
brush, ainl c.olored. 

The Scio))ti(‘()u is extremely well adapted for oxpori- 
ments and amusernents, as it-s Iroirt lens can ho drawn 
out, giving ample H])a(*.e Ibr the introduction of tiguros 
and such like. Small china a)i<l wooden dolls, with but 
slight tiHHue-pap<n* dress, may be made to twirl or move 
about in’ many curious ways; those witli })orfect faces 
art^ tiio best. Thoy of course must bo suspended by a 
silk or wire attached to the foot; but a hint is sufficient. 
Lizards, fish, and insects in tlio tank are always pleasing 
because they movt'. When one has hut low slides, the 
entertainment may be varied by introducing some of 
tlu‘ home-made ohjeets, thus atlbrding much amusomont, 
with but slight exponso ami trouble. 


OIIAPTEU VIL 


For this purpose there in needed in the lirnt ]> laced the 

Him])lo ai^paratuH 
shown in onr wocxl 
cut, c.onHiHtiniL!; of u 
Hinnll l.ank, made by 
securing two pialcH 
oi* gluHH, about 4 .s: 5 
inebcH, witli lour 
ciuinpH, against a 
strip of rubh(U’ 
about I iindi thkdc, 
bent into tlie three 
Hides of a rectangle 
and notched at the cornorH to facilitate iU beinlir\g. 

We then require one or more gltiHH pipetl oh provided 
with elastic balls, such as are made by (In^ rubbm* manu» 
factiirers. This litilo apparntus is shown in 
^ Fig. 27, where A is the rubber hull, H Huh 
glass globe of the pipette, and 0 its point 
di'awn to a moderately Hno orilhm. 

A few small pipettes made by simply tlraw- 
ing short piceos of glass tube to a line point, 
are also useful. 

In addition, a few bottles with Hindi ordi' 
nary chemicals as will be mentioned further 
on, will com pie to the outfit, 




obBorvo tho i)r()groHH of* tho on*oot. On the Boroen will 
bo obHorvod tho gathoriiig of ii tompoBt of black storm- 
cIoxkIh, wliich twirl around in violent commotion, m if 
urged by a tornado of wind, but uh tho action continiiOB, 
thorio (doudn will molt away, and leave tho entire field 
of a Boron 0 and beautiful Hky-hluo. 

By now throwing in Home diluted Bulphuric acid, tho 
name changoH can bo reproduced, and ho on alternately 
for a niunhor of tiiuoH. Then when tho tank in cloax*, 
with an oxc^ohh of acid, lot lull a few <lropH of a Holution 
of forrocyanido of potanHium from a Hinall pipette, and 
rich red curdled cIoiuIh of forrocyanido of 'copper will 
form with a houutilid appoaranco. 

Experiment 2d, .Having rinnod tho tank, or taken a 
froHh one with water in it m before, add to this some 
Holution of litmuH, until tho whole acquiroa a purpliah- 
blue ti!\t. Now throw in very gently a little very dilute 
acid, and allow it to dilfuHO. On the acroon will appear 
tho imago of a hoatitiful Hunaot Hky, with ita eliauging 
tints of drifting cloudH, 

When all haa changed to red, add ammonia, and so 
reverse the change, which may then bo repeated. 

Experiment Jhl. Procood exactly as in the last case, 
but with a solution ofcocdfmoal in place ofliUnua. Tho 
rod color will then bo clianged by tho acid to a brilliant 
yellow, and by ammonia to a rich purple. 



Experiment 5th. Make a eoneontrato<l Holiition of 
cryBtak of lU'ca in alcohol of ahout 1)5 j)or coni. (^Pho 
common 85 per cent, alcoliol will not urmwor.) TjoI a 
few drops of thiH fall on a ghiHH plate, and with the 
finger Hpread it rapidly over the Hurtiuu^, and lh(in at 
oneo place it as an ohjcc.t in the lantern. After about a 
minulo, blow gently on the plate with a htdlowH (not 
with the breath), and at once on the Hcremi will be neini 
the growth as of frost cryslala shooting over the field 
in all directions. 

Experiment Gth, If sulphate of copper in soliiUon in 
mixed with onoiigU guin«aral)ic water to malce the nob^ 
tion form a continuous film, when flowed like <?uIlodion 
on a clean glass, and siudi jilates are allowed to diy 
slowly in a nearly horizontal position, a very beautiful 
crystalline vegetation will set in, whitdi varies in its 
character with the proportion of gum useil, and will 
make objects well flttod for exhibition with the lantern. 

In place of sulphate of copper, we may use nitn*, or 
forrocyanido of potassium, with the production of an 
ontiredy now class of forms. 

By placing the plates so covered with crystals over a 
leaden dish, in which is a little fluor-spar, moistened 
with Biilphurio acid, and warmed slightly (giving otV 
fumes of hydrofluoric aedd), permanent etchings may lu^ 
prepared, which arc also very beautiful objects lor the 



for tlio preceding exporimontH, as well as for those 
which follow* 
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CoHESTON P'kujreb. — Tho cohesion flgures known as 
ToinlInson*H are both interesting and beautiful, and can 
bo shown as follows ; Fill tho tank to witliin half an 
incli of tho top with alcohol and slide it into place upon 


halflui inch or bo, luul Ihon hronk out into two hranchoH; 
IhoBO again will break in four, and ho <in, until by ibo 
time the dye gotn to the bottom of the tank it will liavo 
formed Homo hundrodH of (hdicato brantdu‘H. Ah ihiH 
action is rovorHod on the Hcrtam, the ln'uiudum aj)]u'ur- 
ing to shoot upwards, llio oiToct is much boighUmod. 
A (Pig. 28), h1u)WH the form aHHumed. l^y placing at in- 
tervals of half an inch dro])H of dilTin’cnl (‘(dors, as their 
branches commingle, the effect reinindH one of a shower 
of different colored roc.ketH. If we now take another 
tank, and fill it with coal oil, and put a drop of fusel 
oil into it, wo get an entirely different figure, as Khown 
at The fusel oil is best eolored. 

Oaptulaey Attuaction can lie Htrikingly shown to a 
largo audience, A series of glass tubes of dUTerent sizes 
are fitted into a piece of wood which rests on the top of 
the tank, and dips dowt\ to near Uie bt>ltonv ; when the 
tank is filled with water, wliich is best tintt^d, the dil- 
feront heights of the water, neeording to the fineness 
of the tubes, will bo shown (dearly on the sereeru 'riio 
curve shown by the li(juid rising hetweeti two pieces of 
glass can bo shown in the same manner, the colored 
water forming a pretty gradation of color between the 
highest and lowest pari, 

CiiYSTAuazATioN. — Bv filling the tank with a satu 


Tiiiij Develoi^ment oe a PnoToaiiAPir on the Screen. 
— For tluB wo require a tank with ono of its faces of 
yellow glass, which side slioulcl bo next the condoneer. 
Placo a small etatuotto in tho rays of the lantern, and 
having prepared a small 3)lato with collodion and sensi- 
tized it, ox2)oso in tho camera for about a minute; then, 
having filled tho trougli with developing solution, place 
in it tho slide, and as tiio development proeoods tho 
imago will gradually appear on tho screen. A trans- 
pai’oncy might then be made from this, and, after drying, 
shown oti the Hcrecn, thus illuHtraling tho formation of a 
photograi)hie lantern slide. 

CnANOiNO (JoLouH, — A glass coated with a mixture 
of gelatine and chloride of cobalt, when placed in front 
of a slide, will give a rosy effect to tlio picture, which, 
however, from tho effect of tho warmth of tho lantern, 
will gradually change to ])urplo and then to blue. On 
becoming datnp again it ■will rosumo its i^ed color, and 
cun bo used over and over again. 

C()MT‘nKMKNTARY Coi.oES. — A numbor of beautiful ef- 
fects, showing cc)inj)lomontary colors, may bo obtained 
with tho Soiopticon. If wo insort a piece of green glass, 
having any dosign cut out of black paper and pasted on 
it, wo shall see on the screen a black design on a groon 



Fairy Fountain. — Tlio oirocti o(‘ what m known m iho 
Fairy Fountain” can bo prottily illustratod in tho fol- 
lowing manner: A nnuill table fountain In j)lace(l at a 
distance of about four foot in fronted' the lantern; by 
curtains or otherwise the lantern is tluni bidden from 
the spectators, so that they hoc only the fountain ilhimi-. 
natod by the rays coming from the lantern. When the 
fountain is matlo to play, every drop seems transformed 
into a diamond, and bypassing colored glass in front of 
the lantern the effect is striking and beautiful; but when 
the rays from a bisulphide of carbon prism arc allowed 
to fall on it, then is the best effect prodneed. 

Tub Eainbow. — A curd with a curved slit, one-six- 
teenth of an inch (Fig. 29), will throw on the screen a 

simple semicircle of white 
light; but when a jn’ism 
is held in front of tlm ()l>- 
joctivo, the haw at onc?c 
assumes all the natural 
colors of the rainbow. Ah 
the direction c»f the rays 
is cdmnged, the range of 
the instrument bus to bo 
elevated, to bring the bow upon tlio screen. By using 
two limtnrnfl. -nroioet n view with one anfl the h/^»w 
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above the poles in the lantern; then allow iron filings 
to fall gently down the funnel, which will appear like 
large blocks attracted upward by a- huge magnet. 

Astronomical Cards. — The cards may be cut to the 
size of the crystal slide, that is by 4 ^ inches, so as to 
bo used in the grooved frame, like an ordinary glass 
slide. After correctly dotting a constellation of stars 
(which may bo done by the use of theorem paper and a 
good map of the heavens), pierce the card at the several 
points, say with a darning needle, which may be made 
to show stars of different magnitudes by gauging the 
depth of the insertion. 

To illustrate the Solar System, punches of different 
sizes might bo used and bits of colored gelatine, covering 
the aperture, might indicate the tints attributed to each 
member. 

Pinhole Outlines. — Cards in shape of glass slides 
and just thick enough to bo sufficiently stiff, may be 
pricked to show maps, mottoes, figures, diagrams, or any 
simpio illustration. They require but little skill and 
show very distinctly. 

Pereorations. — Two pieces of perforated paper or 
tin made to slide little by little over each other, in front 
of the condenser, and modified more or less by the 
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where the. Blido is placiod, and iilno a larger one ])hu‘.cd 
at some diBtance— the latter ropreHentiiig a wheel, the 
spokes of which arc painted in black on a Hheot of whito 
cardboard. When this is made to revolve rapidly in the 
rays coming from the lantern, all trace of the Hj)okes 
will be comi^letoly lost; but on causing the small disk 
to revolve at nearly the same speed as the larger, the 
latter will appear to bo moving slowly, altliough moving 
rapidly, and by increasing the speed of the smaller 
wheel, the larger will gradually appear to shud<en in 
speed until it appears to be motionlesH, and then appa- 
rently begin to move in an opposite direction to wliich 
it is really revolving. 

SiLHOTJETTKS, Ac.— I^apcv patterns, silhouettes, 
suspended by a thread attached to the feet, and twirled 
before the condenser, give a very amusing and curious 
effect. 

CrAnvANio Action.— P ill the tank with a solution of 
nitrate of silver, and introduoo at each end two wires 
from a small battery; from one of the wires a beautiful 
silver tree will immediately begin to grow. The experi- 
ment may be varied by substituting acetate of lead for 
a lead tree. 

Litmus solution, noutralissed, will gradually redden 
around one noint. while around tlie other if. will 


as huge inonatera upon tho Hcreon, aud oxcito a lively inter- 
est by tlieir eocc^ntric movements. 

Drawings are (luickly put on glass by coating or rub- 
bing tlio glass with soap. Tho surface is half- transparent. 
The drawing is made with a sharpened piece of wood, and 
appears then in clear light It is very easy to remove this 
drawing, like a drawing on a slate 

India ink, mixed with rain water to a thick mass will 
sti(5k on non-i)r(‘pared glass 

Designs may bo nicely etched upon glass by first coating 
the glass with a thin, even coat of beeswax, which can be 
well done by heating tlie glass over a lamp until tho wax 
melts and flows over its upper surface. When it is cool, 
draw tho design with a needle-point or a small awl, cut- 
ting through the wax all the way Take an old saucer or 
some such dish whicli you arc willing to spoil fur other 
use, and put into it a tablospoonful of powdered flourspar. 
Upon that pour a tablespoonful of strong sulphuric acid, 
and stir them together with a stick. Fasten tho glass, the 
drawing uppermost, to a piece of board large enough to 
completely cover the dish The fastening can be done by 
crowding tacks into the wood, so that the heads shall lap 
tho glass and keep it In its place When thus fixed and 
laid over tho mixture of spar and acid, gently heat the 
dish, being careful not to inhale the fumes that will escape 
When the fumes begin to appear, put tho whole either out 


Touching tho hluTuco with tho point of a fine wire 
will start tho wavoH in oiroloH. VihralioitH ivtlVotod by 
drawing a fiddle bow aoroHH the edge are Hoon to vary 
according to tho diiroront tonoH produced. 

Adhesion Pkiuhkb. — Drops of vurioan oils upon tho 
surfaco of tho water, oHHontial oils for iuHtanee, will ex:- 
liibit various interesting adhoHiun figuroH, each oil as- 
suming some peculiar form of outUno. 

Maqnktio CuiiVKS.— -A thin bit of inagnetie nttud, say 
throo-fourths of an incdi long hy one-eighth wide, oo- 
monted on tho under side of a glans jilute, will attract 
fno iron filings scattered upon the plate into curves, 
illustrating tho deviation of the magnetic attraction at 
either polo and tho neutral axis in the ctuulre of the 
magnet. A few taps on the glass will assist the arrange- 
ment. 


CHAPTER VIIL 


CONCBKT 


In tlio iibfiODCo of Bpociul provinions for supjDlying this 
domaiid, Homo gonoral lunts in tliiw diroctioji may horo 
prove iiecopliiblc. 

In Homo UHHomblagoH (posnibly in some Sunday-schools), 
very little can bo said to lul vantage on account of the 
prevailing noino aii<l oonfuHion. The exhibitor having 
(Ibr love or money) aeeoptcd the situation, the question 
arisoH an to liow to make the best of it. 

In Huoh caHOH in particular it in politic, as 'vvoll as 
pi’oper, to select slides unoxceptiouablo in their intlucnco. 
Grotesque and ridiculous rex)rosontations grati/y a de- 
praved tuHto, and render a demoralized company still 
more unruly. It is bettor to please by what is stiukingly 
excellent and Ix'auliruL 

Without assuming the attitude of a reformer, one may 
take advantage of the lull of expectancy preceding a 
change of scone to give in a natural voice some interest- 
ing particularH of the forthcoming picture. 

“ Your myHtical loro, 

Ah coming (woutH ofiHi tlioir nhadows boforo,’^ 

will 1)0 rcHpoctod, and you may bo able, by judicious 
inanagomont, to Htrongtlicm your position on vantage 
ground. ,Kven in a (uvilized assembly (and wo may 
well hope to Ihul ourselvos in no other), some tact is 
noodlul, as well as agreeable speech and faultlosB manipu- 


ossary itH Hovoriu anu iiumi n^poui, i no ^ici-ipi.uro 

wluoli illiiHlralod. 

Tako, for oxuniplo, A<liun uiul in Punulint^; iho 
liixurianl; folia^o, iho lion, l-lio ox, tlu^ liornn, (ho liirdM, 
and alafll tlio Hu))(do H(n»p(nil.. 

“ Tn tl\o Ixif^dnuini^ (lod crpattMl i\u\ lo'inMMi aiul Ihi* cjirili. 

<< And God Hnkl, Ltd. \>h ninki* miiu in onr jilU r our likc- 

nowHj lUid lot thorn Iwivo dnnunion ovor (ho li li ol* Ho* .«•.{, iuol over 
tUa fowla oC tlin air, and (ivi'i* lln^ oiidh', and <n, r nil iho oarih, nml 
ovor ovovy ovoi‘|)in{3; Ihin'i; dial, oroopidh ujam do* rardi. 

“Bo God or(*uit‘d Jiian in )iih tovn innop*; in da* inuup' of (Jod 
croatod ho him ; mala and fonndi^ cronfi'd in* diom. 

'‘And tho Lord (lod plan I od a ^^ardi-n oadwainl in l‘)d( n ; and 
thoro ho put tlio man whom In^ Imd rornn d.” n. ! : 1, id), i>7 • 
2 : 8 . . 

Or take tlio Hoono whom Jonc'pli jjruHonlH his futlior 
to Pharaoh. Mark tho ]U)Hl.urort of tvioh, aiul oonHidor 
tho mannors of iho tinioH. 

“ And Joflflpli hroufdd. in Lnndt Iuh ratine, junl oi Idui }Mdor(^ 
Pharaoh j and Jacob bloHHtal rinirmdn And IMmrmdi ?«uhl nnO) 
Jacob, How old art tlum? And Jacob niiil nntu IMmranh, Tim 
days of tho yoars of my pil/^runuKo arc a bnndn'd and fliirly year i 
fow and evil have tho dayn of dm ycara td’ my lilh boon, ami bnvo 
not attained imio dm daya of dm ycurH of dio Ihb nf i,,y father , in 
tho dayfl of tlnnr pl]^!:rjmn;':e. And Jat‘*d. rimrm»b, ainl 

wont out from boforo Plmratdu''- - (len, *17 : 7, p. in, 

ThuH Scripluro, to uiiy (Uvin'il I'xtonl, miiy lu' j-cudily 
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In this modoi'n iuBtilnlioTi, iib oIhowIxcto, thoro aro 
niiuiy (lutioH to l>o poribrmod, and more ways than ono 
oC doing oucli of tliom. Wo will indicato, in this con-, 
nootiou, ono way of using iUo Sciopticon. Each mombor 
oi'tho Hcliool takes a small monoyod intorost in the con- 
corn at tlio outsotj wliidi insuroH liis talcing a more lively 
intorost in the huccohh of tho ontorpriso afterwards. 

TIio apparatus is strictly in tlK> hands of an authomod 
koopen*, hocauHo lax regulations suppress all gonuino 
onthusiaHxn. 

Tho ()})cu'ator arranges his slides in proper order and 
position, and so is able to avoid ridiculous blunders. 
Itis charactovH are iutroduood on time, steady and up- 
right,, and his scenery glides into place as if seen from 
the deck oi* a nu>ving Hl.eamor. 

It is good ])olicy to cnliMt as man^'* ])U])ilH as possible 
into active service, thus incidentally enlisting tho sym- 
jjathies of as xnany circles of relalives and Irionds. 

Sn])])()Ho repentance is tho theme, and the Prodigal’s 
Ilotnrn ” is illustraletl upon the screen. A pupil, fully 
])r(^purcd, stands in his place and recites the whole para- 
ble as found in Imke 15. 

Another ))U])il, rising in liis class, recites: 

'rimnforc' iilHtJ now Hail h il in Lord, Turn ya tsvon to mo witli 
all ytair IkmiH, imcl willi raatin^!;, and witli woipiiiKi with 


PaBBagos boaring on rc\HMiUu\ro iind lorghnniowH tiro 
Yory numorouH, from wluc.li HoknaioiiH can ho imulo to 
any oxtout dcHirod. IlhiHlraliouH wi{.h (owor rohUionH 
to pavallol piiBHagoH nuiy ho oouplod with ollun’H to ox~ 
tend tho oxorcino to projK'.r h'ngtin 

Soloctioim alHO IVoin motloni -wrilorH, woll rondorod, 
give plouHing vurioty nnrl artisllc. t^ilVot to tho ]){n*(hrm-. 
aiico, Tbo Bacrod poenuN of N. Ih WHHm, for <n\ampio, 
aro very appropriate. following oxlruotn may norvo 
as spocimouB ; 


HAomrU’lC, 

, , . , Ur roar \iji, iin«l luUl 

Tha wood upon ilir idiui*. All wun dt«nn. 

H«Hl(UJd a iiuiuirtitj loitl n drrp, t(uirK llunh 

PoWBod o’lT IiIh cnUllti-IHllU't* ; UIhI tlti‘H hr lu rvrtl 

Ilia HptrU whh a hUtrr ^lrrn»tdi, noil njinUf^ 

“laaacl my utdy nm !’* Thr 1 <m\ UMiKrilnp. 

“ Whnro Ih tlio lumb, my fiUhiU*?" (Jli, thr lunrH, 
The awont, ruinilim* volrr <<r n lnv« d rhild ! 

'Wlmt would it'» muiui’ Briuu ul mh-U uu hour? 

It WUH th(' lnHi <lrt*p Htruaitl'*' Ahruhuiu hold 
Hia lovrd, htM luumlU'ul, hi i only ^>oii, 

And liflrd up lii^ arm, uml rnllrd on chul, 

And lo I (iod’H uu|(cd jituynl him ntnl hr lull 
Pptm Ilia fuooj und wrpl. 


The Snvionr’s liaiid, and fixing lior dark oyos 

Full oil his Ijoaming oountonanco, akohk 1 

OnitIHT WEKPINO OVKll JEKUSAXEM. 

. . . ITow oft, iT<‘.riiaalom ! would I 

Ifavc^ gath(u*(ul you, iw gatli(‘r(‘tli a hoii 
H<^r brood IxuuuvUi lior wlngH, ])ut yo would not I 

JIo tliougbt not of ll)o d(‘aili tliat bo would dio — 

Ho tbougbt not of tlu^ tlionm bo know miiat piorco 
Hirt forolioad — of tbi) bufil^t on tbo (ibook — 

TUo Hcourgo, tbo ju(u‘king boiriago, tbo foul Bcorn 1 
(bdliHonnuu) Htood out iKUioatb biH <^yo 
(boar in tbt^ morning Hun, and tboro bo know 
Wbib^ tboy wbo “onuld not watch with him one bour^^ 
*VVt‘ro Hb' 0 ])ing, bo abould »wcat groat dropa of blood, 
Fraying tbo “ cup might And Golgotha 

Blood har(^ and d(W‘rt by tb(\ city wall, 

And in ita midst, to Jus prophetic oyo, 
lloso lliii roiigh crosrt, and Jin keen agonit^a 
'VVon^ nuinbiuaal all — tb(» nails wtna^ in Ins foot — 

Tbo insulling spongo was ^nx'SHing on his lijis — 

Tbo bhH)d and water giisbing from bis side — 

Tbo iVvA'/.y fainl.nt'HB swimming in bis brain — 

And, wbil<* Ills own disciples fil'd in four, 

A world's diMitb-agonics all mlxoil in his I 
Ay- 'dm forgot all ibis. IIo only saw 
Jorusaloni -dim chomm'— tbo loved — -tbo lost I 
Ho only fi'lt that for h<T sako Ids lifo 
■Was vainly givi'ii, and, in bis pitying lovo, 


ClirisV <^Tho Widow of Wain,” “ itaiHiiig of Lui^a- 
rns” “Ohriat’B Entranco into JoruHalomj” and ‘‘Scono 
in Gothsomaiio.” 

Tbo following poom, by an author uiilciiowu to im, 
will bo insortod entire, aa it ho vividly portrayH tln^ mind 
of tho parent and the love of tlm Saviour lor <diildron, 
and so graphically doscriboB the picture of Chrint BIohh- 
ing Little Cbildron f ' 

<‘Tho MiiHtor luiH ooinn ovttr Jorduu,”' 

Siiid Itiinnuli, ilu^ motln'r, ttiu‘ day ; 

“ Im lioalini^ tlm iKsojilu who ihrniij^ llini, 

With a luuch of hirt Ibif^^or, they nay. 

“ And n(»w I nhull curry tho iduldrctt, 

Littlo Kaclu^l, tiud Samutd, and John ; 

I shall carry the hahy KHthor, 

Per tho Lord to look 

Tlio fttthor looked at lier kiiully, 

But h(5 Hhook Ids head, and hnillcd 

*‘]Srow, who hut u doting inothfr 
Would tlihik of a thing ao wild Y 

<‘If dio ohildron wore t{»rtun*d hy deraona, 

Or dying of fever, ’twere well j 

Or hud they tho taint of tho leper* 

Like many ia Israel.*' 


Wlii loilow tucm as tnoy go." 

So ovor the lulls of Judali, 

Aloiip; l)y t.lio vino-rowH groon, 

'With Esthor asloop on lior bosom, 

And llacluil lior brotliors botwoon j 

MVEong tlio who hung on His toaclung, 

Or wait<ul His huic.h and Xtis word, 

y'lirough tJm rows of proud Piiarisoos liatoning, 
Shu pross(‘d to tho f(^ot of tho Lord. 

^‘Now why.^h()uldst thou hinder tho Maator,” 
Haul “with ehildrou liko thoso? 

SoohI not how from morning till ovoning 
Ho toaohoth, and luudoth disoaso?” 

Them Olirlst said, “ Forbid not tho children : 
IhuMuit thi»m to ('orno unto Mo,'* 

And llo b»>k in lUs arms little Esther, 

And Kaohol Ho sot on IIU’ knee. 

And tho Inuivy luuirt of the mother 
Was liftiul all tiurth-care above, 

As ho laid His hand on tho hndhora, 

And hltiSHod them with tondorost love. 

And lie saul of tho babe in Hia bosom, 

“ or Hindi is tho kingdom of heaven, 

And Hlrmigth for all duty and trial, 

That hour to hor spirit was given. 
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SCIOPTICON MANUAL, 


her Children/’ are much used in connection with the 
corresponding slides. These published exercises afford 
practical hints, applicable also to Bible slides. 

Singing should be introduced at every convenient 
opportunity, not only for its general good effect, but 
that each individual may participate directly in the 
exercises. 

Texts of Scripture, and other selections, recited in 
this way at the rehearsals, and at the concert, become 
fixed in the memory of all. Who cannot remember 
such recitations heard in childhood, even to the tones 
and infiections of the voice — of voices, maybe — not now 
heard among the living ? 

These modest recitations require'^^no parade upon an 
illuminated rostrum; an occasional omission is not very 
noticeable. The exercises can be arranged by the 
superintendent, divided among the teachers, assigned 
to the pupils, and committed to memory by them with- 
out severe labor on the part of any. 

One or two slides for the concert exercise, with, say 
a dozen or so for subsequent recreation, answers the 
purpose. Such a concert exercise, well gotten up, may 
be several times repeated with growing interest. 

It often occurs in schools, where the burdens and 
duties are monopolized by the few, that the many be- 


BIBXK BAXBS. 


Tho following dcHcriptions arc Beloctod from the 
“ Bible .'Dictionary/' “ Bible Lands/' The Land and the 
Book/' Bayard Taylor's Travels/' &c., to suit the slides 
ill Class HI. 

As works on Egyjit arc loss common than tho Bible 
Dictionary, a description of each of tho twenty Egyptian 
views is given, 


JElltrSALKM. 

(For (leHorlption of tho City, ftiul view from Mount of Olivofi, hqo Ontaloguo, OIobb HI.) 

The Temple Area. — Tho Temple Area, tho precincts 
known to Ohristians as tho Moscpic of Omar, but called 
by tho Moslems tho “Dome of tho Rock," tho harem 
more sacred to Mosloms tluui any spot on earth, except 
Mecca, is joalously guarded by the Turks. It con- 
tains about thirty-five acres, a largo portion of which 
i.s sprinkled with pomegranalos and cj^prosses, with hero 
and there a shrine. Above tliis space rises tho platform 
oi’ the great mosque, paved with marble, and aeeondcd 
by a night of white marble steps, Runnountod by a beau- 
ti fully carved screen or open gateway^ also of white 
marble. Tho edifioo is an octagon of about one hundred 
and seventy feet diameter. There are four doors at tho 
oiiposRe cardinal points. Tho dome is sustained by four 


contrc of the world, huh]) 0 iu 1 o (1 from lioavioi by uii inviwi- 
blc goldon chain. It is a iiuihh of tho na(,ivo rock of 
Moriah, tho sloping suinniit or peak of tlin hill; all the 
rest of tho ridgo was cut away when lovolliiig tho plat- 
form foi' tho tomplo and its courts. 

The Towkii of lIipcKurs.— T^ho only <*astlo of any 
particular iinportancu is that at tln^ Jalfa (lalo, (*oin- 
monly called tlio “T’owor (»f l)uvid.” The lower part 
is built of huge stonos, rougiily cul, and with a dc.cp 
bovol ai'ound tho odgos. It is holit'.vod by many to bo 
tho IlippicuH of JoHoplnis, and to this idea owes itNcddiof 
importance, for tho historian nuikt^s that tlu^ point of 
doparturo in laying down the line of tho ancient walls 
of Jorusalom, 

The OntJRorr op tue Holy Skpuecuiue.— The (Ihurch 
of tho Holy Sopuic.hro is now in tho Joint- poHst^ssion of 
all tho Eastern Christian socts. Creidcs, Lutins, Arnua 
nians, and Copts liavc? oach a tdiupid withiri its inclos- 
uroa, which embrace tho alleged sites of the phu’o of the 
crucifixion and tho tomb of tho Redoemer. It has boon 
built at many diffesrunt j)C‘rKMlH, and untlep various tdr^ 
cu ms tan cos. 

“Tho front is a fine spocimon/’ says Lord Niigont, 
“of what is called tho lator Rys^auitino stylo ot‘ aindutee- 
turo/^ As lately as IHOH, tho wliolo of tho indnelpal 


Tm^ Jews’ Place oe Watltnc. — No sight meets the 
eyo in JeruHalom moro siidly suggostivo than the wailing- 
plneo of the Jews, in the Tyropean, at the base of the 
wall whicli HU])portH the west side of the Temple Area, 
where some ancient ntonos still mark the old walls of 
tlio lorn]do. In ])aHt ages the Jews have paid immense 
stuns to their opproHsors for the miHcrahlo satisfaction 
of kissing tlteso stonos, and pouring out lamentations at 
tlio foot of their ancient sanctuary. With trembling 
lips and tearful eyes they siitg: Bo not wroth very 
sore, O Lord, ncithor remember iniquity forever; behold, 
see, wo boseetdi thoo, wo arc all thy people. Tliy holy 
cities are a wildornosa; Joriisalom is a desolation. Our 
Iioly and hoautiful house, whore our fathers praised thoe, 
is burned up with tiro, and all our pleasant things are 
laid waste.” 

The Golden Gate at Jeiitjsalem. — In former days 
the gates of towns wore of tho utmost importance; they 
were the moans of ingress and ogress, and usually had 
rooms over tliom, and, above those, watch-towers, so 
tlmt tho approach of an onemy might bo soon before- 
hand. Tho (h)lden Gate, in tlio oast wall of tho Tomplo 
Area, is ancient, and the interior of it ornamented with 
rich and elaborate curving in good Orocian stylo. It is 
now walled u]). 



our Lord often roBortod with Urn diwciploB. At ])reB(Mit 
a modern garden murkn the hiIo of the luicient ojio M’iih 
eight vonorablo olive trooH, which Home claim grow tlu're 
in the Saviour’s time. It Iuih boon arguctl that Titim 
cut down all the trooH about J oruHalcm. Tbo probability 
would seem to bo that they were planted by (hiriHtiun 
hands to mark the spot; iinlesH, like the huchmI olive 
of the Acropolis, they may have repi*aducod ihemHelvos. 

BBTEnBiiEM.— Bothlohom wan in oxiHtence when Jacob 
returned from his long Hojouru in Ihulan Aram. Here 
Eacbel died. It was in the neighboring lieldn, in later 
times, that Ruth, the MoabiteKS, went gleaning when 
she oamo with her mother-in-law, JMaomi, to dwell in 
the land of Israel It wuh the birthplace of David, but 
is best known to us as tlio birthplace of the Redeemer, 
groat David’s greater son and Lord tbo ])hiinH 

near were the shepberdH abiding in the lUdds, and kecj)« 
irig watch over their flocks by night, when In ! the angel 
of the Lord came upon them, and the glory of tlu> Lord 
shone round about them, arnl they were sore alraid. 
And the angel said unto them, Fi'ur not, for behold, I 
bring you good tidings of great joy, wbi(d\ slmll be to all 
people ; for unto you is born ibis day, In the city of David, 
a Saviour which is Christ the Lord.”— Luke 2 : L 


commandment to liis sons, “ Bury mo with my fathers 
in tho cave that is in the hold of Ephi'on, the Ilittitc. 
There they buried Abi'aham and Sarah liis wife. There 
they buried Isaac and Eobekah his wife, and thoi'o I 
buried Loali.*^ And his sons did unto him according as 
ho commanded them, and buried him in tho cave of 
Muchi)olah. Tho massive walls of tho liai’om or mosque, 
within wJiicli the cave lies, foimis tho most remarkable 
object in tho whole city. Hebron now contains aboiit 
5000 inhabitants, of whom some fifty families arc Jews. 
It is picturesquely situated in a narrow valley, sur- 
rounded by rocky hills. 

“ Tin? Pool oi? Siloam is one of the few undisputed 
localities in Joriifialem, still retaining its old name. It 
is of no (ionsidcrable size, being eighteen feet broad and 
nineteen deep. It is, howovei', never full, having in it 
usually about four foot of water. It is a complete ruin. 
It was to this jux)! that our Lord sent the blind man, 
after be bad anointed bis eyes with clay. It was to 
Siloam that tho Levitc was sent with tho golden pitcher 
on the last day of tho feast of Tabernacles, and from it 
ho brought tho water which was then poured over tho 
sacrifice, in romornbranco of tho water that flowed from 
tho rock Eophidim. 

(iBNESAnuT, oil Ska of CrALiLKE.—This view exhibits 
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filled the noiSj ho that tlioy brake; walked on the wavoH, 
rebuked the windH, and ealmod the Hoa. .bh‘()iu the (uiBtlo 
Saplict a vaHt panorama, em))raeinf!; a thouHund points 
of historic and Ha(irod inierost, in proHontod t,o tlie eye, 
Baphot is truly a high to^vol^ .Here are beveled stonos, 
as heavy and as ancient in a[)|)earancu) uh any ruins in 
the country, and they ])r()ve that this has been a place 
of importanco from a remote ago. 

Baths and City of Tjumiiiah. — The si'a of Galileo is 
also called the sea of Tiberias, Irom the (udebrated city 
of that name. Ab{)ut a mile south from tln^ original 
site of the city, along (.h<^ short^H, aiu^ tlu^ celebrated 
warm baths, whicdi the Jtomau naturalists luudconed as 
among the greatest known e.uriositit^s of tlu' world. Tljo 
water of those springs has a sulphurous and most dis- 
agrooahlo smell, and is sf) nauseous that it (‘annot ho 
drank, and is not used internally. Tlu^ hal hs, however, 
have a groat medicinal reputation, d'here is hut one com- 
mon bathing cisteni, where the wati'r is hot enough to 
cook an egg — from IBO^ to 140” l<'ahrimheil---y(d. it is 
always crowded with the latm^, the halt, the withered, 
and the lepi*ouB. 

NAZAEETn. — Naxaretli is Bituate<l among the hills 
which constitute the south ridges of Lebanon, jtist be- 
fore they sink into the IMaiu of blsdnehm. It <lerIveB 


cnbiciil bl()C 5 k of about twenty foot ovory way, and sur- 
mounted by a flattened p3'ramid of at least ton foot 
elevation. It in one solid mass hewn oiit of the moun- 
tain, the adjaeont rook being out away, so that it stands 
cntirel}^ deta(‘.hed; there is no known entrance. The 
tomb of St. Juuies shown a fine front to the west. The 
cave oxtendH forty or filly feet hack into the mountain. 
Some two hundred foot north of this is the tomb of 
Absalom. The entire du^ight of this very striking “pih 
lar^' cannot be Iohh than ibrty feet. Believing it to bo 
Absalonds tomb, the nalivos throw stonos against it, 
and spit at it as Llu^y ])ass by. Close to this monument, 
on the northoaHt, is the reputed tomb of Johosbaphat. 

<‘TnE Dead Sea/’ says Dr. Thomson, without any 
reference to what others have said, I can testify to the 
following facts : The water is perlbctly clear and trans- 
paroni. The taste is hitter and salt, far hc3U)nd that of 
the ocean. Jt acts upon the tongue and mouth like 
alum, smarts in the eyes like camphor, produces a burn- 
ing, pricking sensation, and it stiffens the hair of the 
head much like pomatum. The water has a much 
greater specific gravity than the human body, and 
hence I did not sink lower than to the arms when 
standing porpoTKlicularly in it. Wo saw no fisli nor 
living animals in the water, tlioiigh birds were flying 

rwr/nY* ii m rt 1 wi v«ry\ /A/1 All iiu ya/a+i/aa/I ota n mTA n f tnr»tA 1 


northern oiid it rocoiveH tho Htnuiin ol’ the Jordan. Tlio 
doprosyion ofitH mirhice, unci Ihc^ (lc'])tU whicdi it. attains 
below that fiuriliee, cicnubincul wil.h t-lu^ absenuHi of any 
outlet, render it one of tho most romarkablo npotn on 
the globe. 

The Fords oe the J’oudan.— ddio rcuudi of tho Jor- 
dan hero Hhown is tho phuu^ to whlc.h pilgrims of the 
Greek Church resort oveny year, in Holy Woede, to renew 
their baptism by 1)Hlhing in tho .Iordan, and it is tlm 
spot which traditlou points out. us tlu^ place wlu'ro oiir 
Saviour was bupti/.od. ^VUo J(»rdun is a rapid and tor- 
tuous stream, iuterruptod l)y many rapids, and annually 

overflows his hanks all tho tinu» of harvc'sl,.” Ho far 
as this overflow oxtonds tlunu^ is a ludt of luxurious 
vogotation, but beyond it tho ground is harron. 


KfiVCT, 

From time immemorial Fgypt has boon an object of 
interest to tho rest oi‘ tho woi-ld. Almost Llu^ dawn of 
Scripture light hrcaiks u)>ou tho rocdcs and Hands of this 
woiulerful valley, whoso vast river dilVust'S fortility 
whorovor it flows, fLoro tho chihlron of Isracd sm*vod 
tlie Pharaohs four humlred and t liirly ^nuirs and grow 



romuiiiB of antMoiit grandeur tluit lio to the south, ho 
must ongago a Nile boat, whieh becomes, for the timo 
being, both tbe luoans ot locomotion and his homo; and 
aa all the points of interest are near tho rivor, a more 
commodiouH plan for visiting thorn could hardly bo do- 
visod. Ah there are no towns above Cairo ovory thing 
in tho shape of comforts and luxuries must bo provided 
before sotting out. 

Stueet jn Caiho. — Tho streets in Cairo, like those of 
most Oriental towns, arc narrow, being some eight or ten 
feet wide. Tho houses are mostly three stories in height, 
each story ])rojeeting over the other, and tho plain stone 
walls are oilher whitewashed or striped with horizontal 
I'od burs, iiH seen in tho ])lc*.turo. 

The beautiful latticed windows, masharobeahs/^ are 
the chief ornament of tho old Mameluke houses in Cairo. 
The wood seems rather woven in the loom than cut with 
the saw and ehiseL * Through Lheso hitticos of fine net- 
work, with l)onlerH worked in laee-liko patterns, and 
sometimes tipped with slender turrets, the Cairo ladies 
sit and wulch the crowd passing to and fro, thomsolvcs 
unseen. “ The mother of Sisora looked out at a window 
and cried through iheiatlico, Why is his chariot so long 
in eomingr’~J ud, 5 : 28. Donkey-riding in tho sti’cets, 
and bazars, is almost universal. Tlie animals are snuiil 



I^’eeky at Oaiuo.—OUI ( 'niro in about two 

miles from luodorn Cairo. TIk^ woiub'rJul ohuirnoHH iiiul 
brilliancy of tlio EaKt(M'n atruos])lu‘n? ; l.lu* ubH(uico of 
smoko, charcoal alone Ixunji': luirinulj (lui iiicturemxuo 
effect of the ruin iiilo wli'udi many ol’ ilK |Li;r(uit inouu- 
mciitB are falling; tlu^ ricli, given valley of the Nile; the 
river; the l^yramidH in th<^ <liHtan<*e.; uml Mu^ fading 
of the laudsc.ape into the InmndlesH ha/a*. ol‘ the liyhiuu 
doHcrt, coimtitut(*.H a scene whiidi, tor Hpleiidor and inter- 
est, is pevluips uueipmle.d in (he. world, tastefor 

gaudy aiul fautastie. coloring bus been for ngt'S a distiu- 
guialiiug feature of Mast.i'rn embt'lliHhmeut. 'fhe ulter- 
nato rod and white stripe is coUH]»ieuous on the sails of 
the ferry boats, which are (‘oustuntly jjUHsing hack and 
forth betwoou Cairo and the ishiiid of UIhhIu opjamite. 
Iloro wo have a group ol* Aralm from tiu' desert, witli 
their camels, deaU'Vs in orang(*s, vegetai)les, siigar-eam^, 
(fee. For ])ieturoH{pu‘m‘SK tjf eoslnnu', tlu’re is nol.hing 
liko the East; the How of the drapt*ry so simple and 
natural, tho coloring ho deep nml brillinni. 

Tombs of tiik MKMLomt Kinoh at ( 'Aiiio.-— riutso 
toin])s are fmo sp(*eim(‘nH of Sarai'iniie arehiteelurt*, and 
wore orccltwl in tln^ tiiirUsmlh and fonrteentii eentnriiis, 

'PvaAMiDS. ~*-'riie I'vi’HinidN of ( li/.eln tliree in iinmlHO*. 


fiidoH now i>roHont iho appoaranoo of irregular stops, 
varying from lour foot eight inohoB to one foot eight 
inclu^H; bu(, i(, appears to have been eovorod originally 
with a casing of ])()liHho<l granit(^; a portion of tho cover- 
ing still remains on the sec^ond Pyramid. Herodotus 
tells us that 100, 000 men were employed twenty years 
in hiu'iding this Pyramid, whicdi appoars to have beeu 
chiefly intoiuhul as a mauHoloum of its founder. Tlio 
granite covorintr on tho second IVramid makes its ascent 



ill tho mutilated state to wlucli it has been reduced, has 
always excited the admiration of those who possessed 
sufficient knowledge of ai*t to appreciate its merits at a 
first’ glance. Tho contemplative turn of the eye, tho 
mild expression of tho mouth, and the beautiful dispos- 
ition of the drapeiy at the angle of tho forehead suffi- 
ciently attest tho admirable' skill of the artist by whom 
it was executed. 

Heliopolis. — ^Heliopolis, the sacred city, the On, where 
Joseph’s wife, Asenath, lived. A few scattered blocks, a 
solitary obelisk covered with hieroglyphics, these, with 
somo mounds of sand and rubbish, aro all that is left to 
mark the site of the once priestly city. 

The Simoom. — In crossing the desert travelers aro 
frequently exposed to tho Simoom or sand storm. Its 
approach is indicated by a redness in the air, the sky is 
suddenly overcast, clouds of hot sand obscure ovciy- 
tliirig, and often render further progress for tho time 
impossible. Tho whole caravan, camels and men, then 
lie prostrate on the ground till it passes ovci\ 

Colossal Statues op Thebes. — Tho Colossi of the 
plain. These immense sitting figures, fifty-three foot 
above the plain, which has buried their pedestals, were 


adopDou in tiiou* tcmpiOH. .iiio ontriuico ny a doorway 
between two imrnonBo inoloH of stonework, tcrniod pyla3. 
The victoricH of Ramoses arc sculp tured on the face of 
tlio l^ylou^ but his colossi, solid figures of granite, whicli 
sit on either side of the entrance, have boon much de- 
faced, TJie lonely obolisk, soon a littlo in advarico to 
tho loft, is moro jKU'fect than its mate, which now stands 
in tho Place do la Concorde, at Paris. 

Colossal Statom Remehls. — T ho mutilated statue in 
this view was tho largest monolithic figure transported 
by tho Egyptians from tho place whore it was quarried. 
Its weight when ontii’o was nearly nine Inmdrod tons, 
and this Hiatuc now lies in enormous fragments around 
its pedestal. Tho statue in its sitting position must have 
been nearly sixty foot in height, and is the largest in 
tho world; one of its toes is a yard in longUi. Tiio Turks 
ami Arabs have cut several mill-stones out of its licad 
without any apparent diminution of its size. 

AninioAcur to the Temple at Xaunaic. — Prom tho 
oiitraT\co of tho tem])lo at Luxor to tho pylon at Kaimak, 
a distance of a mile and a half, an avomio of colossal 
splunxcH onco existed. The spliinxos have disappoared 
and an Arab road leads over tho siLo. On reaching tho 
vicinity of Karuak tho camol path drops into a broad 
excavated avonuo, lined with fragmetits of sphinxes. 
As vou julvanco the snliinxos are better nreserved and 



Hall or Columns at Kaknak. — Three thousand 
years ago and this forest of columns was standing. Here 
Cambyses stayed his chariot- wheels to gaze in wonder at 
the triumphs of architecture. Hero Se.sostris was wel- 
comed back with the loud acclaim of millions from his 
conq,nests. The Osesars were awed into humility when 
they trod these aisles, and even the Arab hosts, as they 
swept by on the tide to victory, paused to admire; and 
the armies of France, as they rushed in pursuit of the 
flying Memlooks, were so sti'uck with amazement at 
the ruins that they fell upon their knees in homage and 
rent the air with their shouts of applause. 

The main aisle is composed of an avenue of twelve 
pillars, six on each side, each thirty-six foot in circum- 
ference and nearly eighty in height. Ponderous masses 
of sculptured stone. The spreading bell of the lotus 
blossoms crown them with an atmosphere of lightness 
and grace. On each side of the main aisle are seven other 
rows of columns, one hundred and twenty-two in all, of 
immense size, and so close as sometimes not to allow a 
column that has lost its erect position to fall to the 
ground. They date from the time of Eameses III, the 
Sesostris of Greek writers. These columns are a good 
illustration of the way in which the Egyptians covered 
all parts of their buildings with inscriptions. 


part of tho Hall of CohimiiH. 

The ArrROACir to PimiA-i. — Philai, the “Jewel of tho 
Hilo/' iB Bitxiiitcd a Bhort diBtatACO from thoBC rapids of 
tho Nile, known as tho fiVHt cataracts. Those cataracts 
aro formed by tlio bod of tho river being crossed by a 
formation of granite, tbrough winch it has cut its way, 
producing a fieri os of rapids. Opposite to those cataracts 
stood tho ancient city of Ryono. It waw from tho quarries 
at Sycno that tho Egyptians obtained their monoliths, 
whether obolifiks or statues, TIioro were Bculpturcd on 
tho Hpot, and then trauRportod by tho labor of men to 
tlio places whero they wore to bo ox-octod. The island 
of Philix) contairm about hfty aci*os, and is covered with 
ruins of tonxploR and palaces, all of which belong to tho 
Plolomaic pex'iod. Tho basin of black jaggod mountains 
folding it in on all sides, yet half disclosing tho avenues 
to Nubia and blgypt; tlio clusters of palms, with boro 
aTul tboro a pillar or wall of a temple, tho ring of tho 
bright river, no longer turbid, as in lower Egypt; of 
these it is tho centre, as it was once tho focus of their 
beauty. 

View on the Island or Phila-l — Tho tomplo which 
belongs to tho ora of tho Ptolomys, and is little more 
than two thousanil years old, was built by various mon- 
arebs, and is very irregular in its plan. Tho columns of 



is dorivod iVoin a inulilion thuL Onirirt \vuh ))urio(.l uL 
and Irom Uuh it wan thai. (lit^ l*1^^3’pliaim wero in 
tho habit of swcainng by him who Uoh at Idiila). 

SoTOPTURKD Oatkway.— riiin in a p^ond IIIuhI of 

the way in wliioh nlnumt all ]>nrlH f)!* tlu^ builflin^H W('ro 
covorod with iimoriptionH. dMm iar^o (ijujuron on thiw 
doorwa}'" were ori/j;iualIy ])aiui-nd in ln'i»»;ht colorH, and 
on Honio of thcHC, piitohoH of Ukj on/^imil paint Htill vo- 
main, 

Temple Edfou. — ThLs Ik porhapn tbo )>OHt H])o(iiuun:i 
extant of the pylon of the M^^yplian ttmiph'H ; it is iijn 
wards of one bundro(l iVu'.t in lini/;lil, but a fonHidiO'nblo 
part of 1110 baao is covered u}> with Hand, which Iuih also 
almost filled tip tho area of tln^ tmuple. In thirt ])art 
the valley of tho Nile is wider than in many plueen; it 
varies from about ten milea in width to only <'nonfijh to 
allow of the passaji^o of tln^ river. Many of llu^ ti^mph^n 
are built close to tiio walern ol‘ the saerml rivm*. 

TimimE OF Kalabhue, Nnnu.—The H]nieo inehmod 
within tho ruins of this leinjde is eovert‘d with hcuI]), 
turod fipfuros, among whitdi the most nmiarkuble is (he 
rcprcHtmlaiion of a human Hutunfiec, where tln^ vitdiin, 
whoso whole clothing eonsiHlH of a H<*anly wiuHl-e.lolh, 
is oa his knoos with his IuuuIh lietl l>i'hind bis bueic, 



iiu unuiQiKiicH 11 small, axo, roaay to Btrilco ott Ins bead. 
Tins horrid scorio takes place in the presence of Osiris 
Hiorax, who is seated on his throne enjoying the spec- 
tacle. 

Tiiw Shadoof. — -This view presents a scone on the 
Nile. A group of stately palm trees, tall and slender, 
with feathery plumes on their proud heads, and largo 
cliiHtorH of golden fruit. The shadoof is a simple con- 
trivance ibr raising water; a method very common both 
in ancient and modern Egypt. It consists of a lover 
moving on a pivot, which is loaded at one end witli a 
lump of elay, or some other weight, and lias at the other 
a bowl or buskot, as soon in the picture. WoHb have 
xiHiially trougliH of wood or stone, into which tlio water 
is emptied for the use of persons or animals coining to 
the well. 

VCIOWlS or JIVTKKEIST IIV OirmiEIVT IPAUTN OF Tl’IfK 
WOItliO. 

These are dcKcribed in gazottoers, and to somo extent 
in school geograjiliioH. Some lecturers appear as very 
accomplished travellers by using well- written giiido-bookB. 

For an acquainlaiHio with historical pictures, wo may 
consult the histories of the times. 

With regard tf> “ views convoying moral loasons,” the 
name of each slide aflbrclK a text u])ou which the lecturer 
mav base what remarks ho mav have to ofTcr. 



'At tlio riHk, howovor, ol iiuiKing lun roHL ot our mutter 
Boom prony by coiitniHtj W(' will oopyjuHt the eloning 
purt of the dcHoriptiou of u long Hlitlo <d’ animals, to 
indicabo how much is nuido to <lepend on words and 
music, and how litilo on blio moril.s of (ho slide. 

[Sound nj Horn, Mime, LuM iunr. a/ {he “ Ijanc.icrh.” ] 

Yob, horo wo arc in full cry 1 ‘'fho real (hing, too ! I 

Old Modinr HlipjxT Hl()p|M‘r jiunped out nC hod, 

And out of Uio window hIu^ ]»o1vimI Iht lo'tid ; 

IIuHhftnd ! 0 huKbjind 1 ilie gray /^oosi^ is tlcud, 

And iho fox is r;oii<\ out of tin* town, O I ” 

Yes, there ho goes, and the old lady ufttu* him, and she 
has called up Joint, the stu’vanl., ami ho joins in the (ihaso, 
and old Mr. vSlipper 8lo])per comes next. ; hut. lufs ral.her 
behind, as he’s hoou to call “ Uiutihh^,” t,he parish e.on- 
Btabloj who has come out with his staiT to cate.h the thief. 
Tally lu) ! 

And now, my children, recollec.t I l(dd you that the 
lion was the king of the beasts, and so, us a eomdusiou 
to this ontortainmeiit, I shall show yoti how he kc'pt Ins 
court. (Jf/usic,) 

Tliore ho is, siti-ing in full slate; ami now, il'on’r kind 
friend at the ])iano will play a “ March,” you shall set^ a 
irrand nrocession. and all the animals misHim/ in order 




Tho cow, Ro gontly Hubmitting Lo tho maiden’s manip- 
nlatioHH, ovidontly IocIh <[uito iit boiuo. iVppcarancos 
indicato that sho in capal>lo of giving a pailful of milk. 
She luiH lakcu Lho poHitiou couveuiont for tlio milkmaid, 
wIk), for tho tiiiu^j luiH suspondod operations for a social 
cdiiit with tho young fannor w1k> is resting upon tho barn- 
yard gate. Wo may "not lioar what they Bay, but little 
sistor, douhtloHS, is verifying tho old adage, that ‘Mittlo 
pitchers have largo oars.” 

Tho two reclining animals may liavc borno tho yoke 
soon at tho loft, during working hours, and are now 


wnoii Hr 


that admiring young farmer and the loving iiuiidon. 
May the course of their true love ever run Hmooiln 

iSl’ATHrAftY. 

Statuary and many other pitd.uroH may also be an- 
nounced, and then described by wbat the picture itself 
shows, as in the example following : 

Tim CouNoin or War, by John Rodgers.— President 
Lincoln is soatod and bedding before him a map cd* Iho 
campaign. Secretary Sian Lou stands behind his cJuiir, 
wiping his glasses and listening to (hmerul (Irani, who 
is cxplaning his plan, which he is pointing out on the 
map. 

Tiin Seasons, by Thorwaldsen.— Four circular bas- 
reliefs, viz. : 

Spring.-^-A female hguro, attended by two gmiii bear- 
ing baskolH of ilowers. 

Summer,— A harvest scene, with a group of reapeu's. 

Autumn , — A Inuiter returns to his houn^ lumringgamc; 
a woman and child (seated beneath a grape vine) rec.eive 
him. 

Whiter,— An old man warming his hands over a hrazier, 
wlulo an old woman lights her lamp. 

Bi'lioUI, f(»iid imin 1 

Beo hero thy ])Uttiirrd lifu j jmwH Home (\*w yrurn, 


M[OVABS-.K .SXiIBES. 


TbcHO of coni'Ho toll thoiv own atory. Wow and thon, 
an ii]) propria to recitation can bo found for thorn. 

The Hwau floatioii^ upon the moving waters, for in- 
HtnncOj may 1)0 aHHumod as illustrating tho legend that 
her first and only song is sung as she floats down tlio 
river on her dying day. 

“ ’TIh tlio swan, my lovo, 

Blio i.s ilouUiig clown from lun* nativo grove, 

Ho loV(^(l oim now — no ncHtling nigh — 

►She is iloaiing down hy Inn’scdf to die. 

DiMith (larkcms her (y(^ and unphimoH her wings, 

Vot tlni HweotoHt song is the lust she sings. 

I/ivo so, my lovo, that whou Ihuith shall come, 
Hwan-Iikc^ and swcua, it may waft thoo homo.” 

►SprictaLors, in the limited time given them, can hardly 
be expecd.ed to Lake in all llio details of a com])lex view, 
wiLliout more or loss of this jiarticularizing, which can bo 
roHortod to as occasion requires, therefore, in connection 
with a wide range of subjects. 

)Si€IF.NTIJPI<1 NFIBFN, -fee. 

The illustrations enumerated in the Scientifle Depart- 
ment, of th(^ a[>pende<l catalogue, are siiited to the text- 


immemorial boon aco.oiuj)anio(l by a i)riuto(I locturo, 
which, tliougli Honiowluit Htill auHwors a 

pretty good purpono. 

Could a Huilablo loettivo of HiiuiUiv hIui])o accompany 
each of the forty hoIh of Hciontific. illuHtrntionM, it would 
prove advantagoouH to many, and it would do no luirm 
to any; ao wo aro looking for Homolhing of the aovt iu 
the near futuro. But tbono hoIh of Hciontiiic! nlidcH thom- 
Holvos leave aearcoly anytliing to })o dcHircd iu tho way 
of fltnoss and oxcollonc(^; and wo Iiavo, moreover, iu 
tho Sciopticon an iuHtnunout unrivaled for eonvenieneo 
combined with effieioney. 

Ab before intimated, little Iuih biuvn attcuupted iu thia 
chapter but to indicate Home of the wayn of finding 
doHoriptiouB. 

When tho uho of ti\o ti\agle lauieru whh very limited, 
its slidoB could be doHcribod In Hmall <»ompaHH; hut now, 
a work tliat Bhould deseribe all the nlidt^H in uho, would 
hardly bo loss voliimiuouK than the Kucvolopedia Brh 
tannioa. 



l>K8ClRIl*TION OF TIIK 8€IOFTI€ON* 

[J'VoJii Um Journal <{f ike J’ranklin InHtilute..’} 

^^Our attention wan drawn Romo time flinco to this 
very doeided iin])r()voinont in lantornH illumiiuitcd by 
ordinary fliimoHj by which Uioir officionoy in ho greatly 
incrcuHod that many roRiiItR c.au be reached which wei’o 
jiorotoiV)ro only attainable by aid of tlm lime or inagno- 
bIiuu lightB. 

‘‘Tiie jnoHt iinjxn’tant feature in thiR apparatus is the 
lamp, or, as it niig])t, in thiH caHO, bo cullodj from its 
apj)oarance, the furnace. This Bourco of action to tho 
entire macdune Ih placed in a cylindrical chamber, pro- 
vided with a (diimney, and huH two flat wiclcH, one and a 
half in(iheH long, parallel to each other and to tho axis 
of the chainher, and in fact the opti(uil axis of tho 
iiintrununit. The llamoH, or ratlier HlieotH of dame, 
that rine from theH(\ wielcH are drawn together by the 
arrangement of tho draft, and ho ibrrri a pointed ridge 
or edge of intense light in the axis of the condensorH. 
We have, on varions oceaHions, alluded to tho fact long 
ago pointed out hy Uiunfort, that flame was practically 
tranHparent. Hero this ]>r()porty Ih utili;^od, and b}'- rea- 
Hon of it we can got through tlie condenHor all tho accu- 
mulated hriglitnoHH of tho long line of light, one and a 
half hudu^ri deoj). 


“Tiicro ui*c nuiny oi' (jonHti‘U(?l.ion whi(^h arc of 

very iii^oniouH and eilicionli (‘liarac-ier, amon^ wliicdi wo 
would Bpociully uotico tho nlido for by whie.h, 

one piciuro boin/^^ in uhi^, anollnn* may bo rmnovod and 
oxcluingod, and them, by a Ninglo movcnuml., brought 
into Iho Hold, wlulo Lho other in in like manner ready 
for subBtitution.” 

TMK MAOXO mow 1050 TO 1870. 

( /'VttJM. C/m SfitnUfic. ( 

‘‘Tho invention of the Magie Ijaideru dat<^K batdc to 
IGfjO, and in attributed to ProieHHor Kireher, a (nuunun 
philosopher of rare tahudn an<l (‘xlt^nHive ri'jmtalion. 
Tlio instrument is simplo and iumiliar. It is a Ibrm of 
tho niicroseopo. Tim shadows east by tho object are, 
by meaiiH of Icnsos, foensed up(m hotjudlting capable of 
rofleetion, such as a wall or screen. No esHentiul changes 
in the prineipies of Construction have been made Hinco 
tho time of Kircdmr; but the luotleru improvements in 
lonsoSj lights, and plcdtu'cs have raised (In^ charuc[(‘r of 
tho instriunent from that of a mere toy to an upparatus 
of tljo l\igliOst utllily. by i(s eniployment the most 
wondorfnl forms of creation, invisihli^, perhaps, to tho 
eye, aro not only revealed, but reproduciul in gigantio 
proportions, with all the marvidous truth of nature itself. 


“ The oleciric light affordH probably the strongest and 
best illumiiuition for the Magic Lantern; then comes 
the magnesium light; but their nso is a little trouble- 
some and rather expeuBive; next to these in illuminating 
power is the oxy-hydrogon or Drummond light. The 
preparation of the gases and the use of the calcium 
points involve conBiderable skill. / 

‘<Noed has long been felt for some form of the Magic 
Lantern having a strong light, but more easily produced 
than any of those just mentioned; and this has at last 
been aocom])liH]uid, after several years’ study and experi- 
ment, by Professor L. J. Marey. 

‘‘The Beiopticon is the name of his now instrument, 
and from actual trial wo hnd that it possoses many 
superior q[ualiLk\s. Its lenses are excellent, and in illu- 
minal.ing ])Ower its light ranks next to the 0x3" -hydro- 
gen. The Scioj)ti(ton light is produced from ordinary 
coal oil, l)y an ingenious arrangement of double flames, 
intensifying the heat and resulting in a pencil of strong 
white light. Profossor Marcy’s instrument is the por- 
fcctiou of convenience, simplicity, and safety. IVny one 
ma3" successfully work it, and produce the most brilliant 
picturoB upon the screen. It is pociiliarly adapted for 
scdiool piirpoROH and homo entertainment. Those who 
wish to do a good thing for young people should provide 
one of ihoRo itistrumonis. Photographic transparoncios 
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\\y icnwAiti) X., wn.HnN. 

Editnr of tho rhilndfltihia VhMoijrtiithcr, Vhatotjmiihic IKoWrZ. 

MiU'cy’H Sciopticon Ih wiuit wo wuul to givo m u viow 
ot’tho world at lar/i:o, wliilo muito.d in our own drawing- 
room, onjoying ail tlio comforiH of lioino, and tho ])lcaH- 
iiroH ofHOoial iutorciourBO. 

Give us tho Soio}»lioon, with Uio m‘C 0 HHury slidos, 
boforo a sercuni or a whito wall, and wo will (‘any you 
as fast or as slow as you wish, whorovor tho loot ot man 
has trod, in oxcollunt and comrortahlo styh^ 

First wo look upon tho H(!r(5(ui and, in imagination, wo 
go driving along ovor tho (Tnion Paoifn^ Itailroad. Wo 
visit tho largo eitios on our way, and gi't an good idoas 
of their grain elevators and Ihoir ehure.hoH as if wo stood 
by thoir side. Wo see tlu^ Mormon (uheinuu'lt', and cap” 
turo Brigham in jku’Hou (nr our senum. On w’ks go, ovtn* 
tho prairies, amid tho ImHalooH, chnlging nmhn* tlu^ groat 
snow-sheds, olin\bing up (ho incllm's of tho jaggt^d Hi- 
ovras, and lo! (not •'Him poor Indian'’) W(* stand watch- 
ing tho gambols of the Hoals in Han Frantusco Huy, 
straining our (yes to rtuieh tho smumit of I*1I ('apitan in 
tho Yosomito ValUy, listoning to tho rustlings o(’ the 
liridal Veil, or elamhering up tho sidos of “(ienoral 
Graiit'^ in tho Marinosa (irove. 



boulder in the fliuno, nil in one half hour. 

Thou, after wo have seen Magara from a luindrod 
slaudpointH, views made in winter and summer, and 
travcdled up tho Mussissipi)!, through Watkiu’s Glen, in- 
haled the froshncHH of Whito Sulphur Springs, wandered 
among tho wildernesses of North Carolina, and soon Flor- 
ida and Cuba, not to forgot tho Mammotlx Cave, wo may 
go over to Europe. Tiioro we aseend tho Alps with Prof. 
Tyndallj go down into tho ojivorns, and clamber among 
tho icdoloH, or travoi’se the awful glaciers with their 
yawning, over-hungry orovicos. 

Or wo Tuay Hoe in the same way tho ruins of India, 
the mystorioH of X^ompoii, tho tombs and pyramids of 
Egypt, or Eomtfs sovon hills covered with glories, to 
say nothing of hmniliatod Paris or exultant Germany, 

Everything tliat photography can produce may bo 
served up in cxeollcut stylo, and with littlo trouble 
tln^ougb tlm instrumentality of Maroy’s Improved Magic 
Lantern. liast evening I bad tho ploasuro of entertain- 
ing and delighting a whole com])any of men, women, 
and cbildron for an hour or two in this way, at tho ox- 
tj’omo cost of tlvo cents for coal oil I 

Tlu) great oiliciency of tho Bttiopticon, as compared 
with any other hiui])-illuminated lantern, togothor with 
its simplicity, symmetry, and compactness, its safety, 
conveuieiico, and litness for slides of every variety and 


SOIOrTICON FOB NtrjVOAT-ftlOIlCOOFS. 

liy K, J>, JONKH, ISS^i., 

l^residcnt MUmiH Htata ihinday-tychool /IjmximfCon. 

“ WJ)iIo tlio gmit aiia of nil Sundny-Hohool effort 5b to 
teach tlio word of God, Book tlio ooiivc^rHion of Hcdiolarn, 
and train Biudi in tho wnyH of lioly living, yot Ihoro aro 
appliances and hclpH that may ho uHod to attract and in- 
terest young minds where they do not in any way con- 
flict with tho grand object of the stdiooL 

‘^It is a religious institution, and its interests should 
bo well guarded from all that would in any way lower 
tho dignity of its nusBion. Home time Hin(?o J. introduced 
the Scio])ticon, a recent improvement in the line of tho 
Magic Lan terns, of which Prof. .Ij. J, Many, of IHula- 
dolphia, is the patenicHn 

found tho instrument wonderfully siitiple in con- 
struction and management. Its huu}) burns Him]>lo (*oal 
oil and gives a most intense light, and in tlu^ ])r()duc.tion 
of pictures on tho wall or on tiie screeti tupuils any of the 
most expensive Magic Jjaniorns, with calcium lights, 
that cost so much labor and expense.^' 

AT ixojnrF. 

(fAjinmunioafion Jrum. th« t^rmdml u/ h'rnnkltn ImtHuU.) 

Mr. L. J. Maroy. 

Dear Sir: Durinir tlio winter of I wiih in. 


readily porioriiioa wan two bcioptieon. My good fnond, 
Prof. Henry Morton, of tlio fitovcim Iiifititiito of Tecli- 
nology, in Hoboken, IniH alrcuidy doBcribed many of these 
cxporiruontB in your manual. I liavo told you how I 
have repeated many of thorn with very littlo expense 
in the way of apparatus, and 1 would now suggest to the 
woiild-bo purcdiartors of your lanterns, tliat should they 
desire to uso it as an a<ljunct to the lecture table, they 
need not bo alarmed at tho exjiondituro noodod to pro- 
cure all the fixtures reciuireil to perfect it. One of the 
cl lief phuirturos in its use is in the improvising of what 
is needed. Those who have long purses may prefer to 
purchase all needed jiieces of apparatus, ready-made to 
their hand, but a few hints may servo to show how they 
can, -witli very littlo skill, prepare what will answer their 
purpose. As an illustration, lot mo recall the very pretty 
experiment unually called the broken arrow, which is 
shown to illustrato refraction. As an object in tho lan- 
tern, a brass ))lato having an arrow-shaped opening in 
it (procurable at tho instrument makers) is put in place, 
this throws upon tho screen a white arrow on a dark 
grournl; now, if in front of tho brass plate a strip of 
thiidc glass, narrower than the lenglh of tho arrow, be 
held parallel with its surface, no distortion of tho arrow 
imago will bo seen; but if the glass be inclined so that 
tho rays of light pass through it obliquely, a piece of 
<ht\ arrow will seem to be cut out and he moved to one 



puHto on diim^') Indbro pii 2 )oring, and Boino panto 

mado of gum tragactaiitli ; ‘vvilli a Bluirp knife, Iti-ying 
tho f{nl on a plate of glass, the aiTOW-shapcd oi)oni]jg 
can 1)0 readily cut, and its edges will bo as Hinooth as 
tlio most skilful moohanic, can 3uako a bj-ass jdale. Tin's 
foil, so prepared, shoubl bo niounltul bc'Uveen two slips 
of glass, and tho odgos br)inid with pa])cr. (hun li'aga- 
canth will causo paper to adhero to glass vtny firmly and 
is a nice, clean jiasio io use, Tlio sliflo tlius pn'jiared 
will bo found to bo <puto as good as the numt costly one 
procurable in tho storeH, In my own cxperiniontH, wlum 
I roquiro slits or opimings of any ri‘([uired sba^ie, in 
opacpio plates, I have invariably mado them in tliis 
manner, with a feeling of satisfafd.iou at their ehiuipness. 

A very convoniont device to show wave motion cun 
bo made with this tin foil. Guo slide is made with plates 
of glass, ^xliiuihos, having tin foil incloBod, in wliieh slits 
arc cut. crossways, say inch wiilo, 2 imdieH lotjg, and 
tho slits plaood 4 of an ineli apart. 1 have Hometimes 
pasted slips of tin foil i of an inch across the jilale, at 
equal distanoos, say of an incdi, in jirefereuce to cutting 
thorn ill a solid piece of foil. This slido will show ver- 
tical bars of light on tho Hereon. If now another slide be 
made of two glasses, 3x0 inahos, with ftiil between them, 
in which foil a wavt‘"like opening lie cut, say 4 of an inch 
wide, this slido of itself would show in tlio lantern a wave 


Iiuliii-ink admirably, and diagrams can bo traced, or 
pictures copied in a rougli Avay, by laying the glass plate 
BO prepared over tlio pietxire to be copied and tracing 
its outline with a pen filled Avith good India-ink. 

I would strongly advise any one using your lantern to 
procuro some of tho comic slidcSj such as you illustrate 
ill Class XY of your catalogue of slides, and they can see 
how to make similar ont^s to bo used in illustrations 
of ficiontific subjocts. Thus Avith the wrock of oho of 
thoBO throe glass ttlidos, picked up at some opticians and 
purchasod for a few cents, I improvised a slide which 
answered bettor to illustrato tlio process of carbon pidnt- 
ing in photography than tho process itself would have 
done in a locturo-room. Ono figure changed with 
another by moans of sliding glass plates is very useful 
in many kinds of expoxnmonts or illustrations of facts 
and procoHHCR. 

Tho tank figured in your manual, in Chapter VII, on 
Chemical Exporimonts, contributed by Prof. Morton, 
can bo made to do service in a long lino of experiments 
Avilh olootricity, by a very simple device. Thus, to illus- 
trate tho do(K)Tni)OHition of water, cut a slip of segar-hox 
wood, of a that Avill lay on tho bottom of tho tank 
loosely, attach to this bit of Avood copper wires, which 
will extend up to tho end of tho tank and will not quite 
moot at tho contro of tho bit of Avood; to upturned ends 


4. ' * * 

prevent tlio wood from absorbing any luoisturo, This 
little frame placed in tlio tank, immersed in acidulated 
water (water with a few drops of sul])hnric acid), and 
the terminal wires attaclied to say two colls ol’ Groves' 
battery, will show tbo docornposi lion of water admirably. 
A similar piece of ap])aratus with the terminal wires at 
the centre of the board, united by a vortical coil of very 
fine pUitina wire, will bo found useful in illustrations of 
oix'culation by heat. Such a frame immerstMl in clear 
water will bo seen on the screen as a black coil, seem- 
ingly hanging down from a black bar on the top of the 
screen; if now, by means of a j>ipoUo, some colored 
fluid, say a solution of permanganate of potash in water, 
be carried to the bottom of the tank, it will on the screen 
seem to spread itself out us a red stripe under the black 
one and enveloping the little coil; a current of elec- 
tricity passed through the wire will heat the little platina 
coil and thus heat the water in contact with i(-, so that 
currents will bo ostablished in the fluid, carrying wdth 
them tlio colorotl fluid in a very beauUI'ul curling cloud 
of color. 

I mention to you these few examples, of how readily 
tlio noedful appliances for il lustra! ions can he improvised ; 
now 1 have finupumtlj" heard persons say iliat they 
^^fcared the expense ontaihHl in the use of a lantern*’' 
that laiitorn is so usoless without a great many 



A PKOCESS Tim l>«.AWINO AK1> l»AINTIKO HAOIO 
I.ABIXKUN SX.lI>X:i». 

Tho following procosa is given to assist persons who 
own a Sciopticon, to prcpai'O foi’ themselves a portion, at 
least, of tho necessary transparencies, especially educa- 
tional illustrations. It has boon our aim to simplify the 
whole matter as much as possible consistently with giv- 
ing such directions as are safe and practicable. It is true 
that there are some other colors and materials which 
can bo used, but tho list givoix below contains all that 
are necessary for tho production of hand-made pictures, 
or for coloring photographs on glass in this stylo. 


LIST OB’ ATPAEATUS AND MATERIALS. 


KllHOl, 

Glass shih, 

Hablo poiieiis, 

Duster, 

Point lor oraHinji>;, 

Ifard blat'lc-lond pcmcul, 
Pino p(‘n, 

Varnish, Kos. t and 2, 
India ink, 

Canada bakunt, 


Sicoatif, 

Tube of bhie-black in oil, 
Tulxs of (U’imHoii lako in oil, 
Tubo of Italian pink in oil, 
Tiibo of Prussian bhio in oil, 
Tub«^ of burnt Hioniia in oil, 
01. Turpontino, 

Glass, 

Mats, 

Bindinp^-napor, 

iU)x for tlio a bo VO articlos. 


For amateur work wo very docidodly recommend that 
llio pictures should bo made on the 1-4 siise of glass 
known to photographic Htockdealers as ‘‘ JB. P. C.” 

After tho painting is tiniahed and dry, it is only noc- 
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cloanod, 

Tho next stop in to proparo tho HurliKio of tho glafls 
for tho drawing. If tho gluHH (an in hhuuI with tliiw kind) 
is sliglil.ly curved, tlio conmvr. side Hhouhl invariably bo 
thoBurfaco to rotteivo the pn^paration. ^riuH i)roparati()M 
is asfollowH: “Tho plate to bo «luHto(l and gently warm- 
ed; thou flow tho Hurfaco with No. 1 varnish, and drain 
into tho bottle from the corner of the glann. When tluB 
is dry, flow with No, U in the Hanio manner, ami after- 
wards dry with gentle lieat. Of ('.onrse unlil tho var- 
nish is dry tho corner IVom whieh tlu^ varnish was 
drained should ho ko])t down. Slumld ilust liml its way 
into the vanuHli, it can ho filteriMh” Having pn^pared 
tho surface, it should not be Hoih'd by handling (always 
take tho glass by the edge betwiani tlu^ tlngers). A 
skotch can now l>e nuule on the surface with a good 
hard WacWoad pencil, ci flier us an orighial drawing, 
with tho glass on the easid, or hy pla<'ing t he glass on 
an engraving or other jiicfurt', and t racing the outline. 

When this sketcli or outline is finished, strong and 
black lines and marks can he made with the '' litpiid 
India-lnk ” in a fine jion, gently ustsl so as not to make 
tho linos too coarse ami heavy. With the pen, too, linos 
can bo ruled or letters or iigures added. After the 
drawing is finished and dry, any little (MirrecUouH or 
Bcratches can be made with the nointed iirasi'r. 


V/A UX TT AXWIJJ. M)UV/VCJ LliJ O tJclOUi. 

Although tho pigments in our list are so few in num- 
ber, yot with these, by proper admixture, all the colors 
can bo made. 

To mix those colors for painting wo will suppose we 
take from one of tho tubes a quantity of color of the size 
of a small pea, to which wo add about half as much Canada 
balsam, and one or two drops of siccatif. Tho use of tho 
balsam is to make tho colors transparent ; the siccatif 
is simply a dner, and of this last wo should always use 
as littlo as is consistent with tho colors drying in a rea- 
Bonablo timo. 

If a picture involving a variety of colors is to be 
painted, it is best before commencing tho work to pre- 
pare not only tho simple colors in the tubes, but also 
some of tho most important mixtures, as follows: 

Greens . — Prussian blue and Italian pink. (To make 
a dull green, use some burnt sienna with the above,) 

Orange and Flcsh4ints Italian pink and crimson 

lake. For Botno shades add burnt sienna. 

Browns , — Italian pink, Prussian blue, crimson lake, 
and burnt sienna. 

Any shade of bz'own or neutral tint can bo made by 
tho use of those pigments in various proportions, which 
can only be learned by experiment. 

Having prepared the colors on tho glass slab (mixing 
well with tho palotto-knifo), and tho drawing being all 


strokes. We don't mina aDOut trees, spires, &c., we can 
take the sky tint of£ from them where we wish to do 
BO afterwards (before the color is dry) with a sable 
brush, slightly moistened with ol. turpentine, but the 
brush must not contain enough to spread at all on the 
surface, otherwise the color will flow away from the line 
we wish to establish, and form a ridge on the sky. 

A better way to apply sky tints is to stipple or daub 
the surface with a little paint on the end of the finger. 
In this way all the finest skies are painted by the best 
artists who make pictures for the magic lantern, but the 
process is one that can only be learned by many trials 
and much practice. 

After the sky is painted and removed from places 
where it is not wanted, distant hills next rjsceive our 
attention, successively working upon objects nearer and 
nearer, until the whole picture has received its first 
painting. Except for skies the colors will not need 
thinning with ol. turpentine'. 

The picture should now be put out of the way of dust 
and sunshine, and where it will dry. The next day such 
parts as need can be repainted, and, if necessary, any 
successive number of coats can be applied, alldwing a 
day between each for the paint to dry. When com- 
pleted, it only remains to put on a mat and cover and 
fasten the edges with paper strips. Flour paste (too 
stiff to allow moisture to be drawn up between the plates) 



It may bo proper hero to Btato that we now furnish a 
varnish to take the place of No. 1 and No. 2, which 
answers ociually well with bnt once flowing. Like No. 
2 it must be dzdod by heat to prevent what is called 
‘'chilling.^^ The operation can be best performed in a 
dry atmoaphoro which is free from dust. 

A CopyiNG Camera. — A private letter from Prof. W. 
A. Boles, of Sholbyville, Ind., Superintendent of Schools, 
contains further valuable information in this direction, 
and a description of a now instrument of his own inven- 
tion. By permission the following extracts are given 
in the intei'ost of homo production. ' 

With this mail I send you a spocimen of my drawing 
on golatino-coatod glass, for use in the Sciopticon. After 
the coating of gelatine is poi'foctly dry, I sand-paper it 
with the finest article I can get, and after the picture 
is drawn, float it with your No. 1 varnish. . . . 

** 1 made an upright camera-obscuru, using the lens 
from the Sciopticon. The picture to be copied is placed 
beneath, in the sunligiit if possible, and the image is 
thrown upward so that I can trace the outlines quite at 
my case. On the roughened gelatine a fine stool pen 
and the ordinary black ink I am now using mark beauti- 
fully, and the shading is done with a load pencil. By 
tracing the imago of the picture, in tlio little darkened 
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11 ]) aud down, di^sirod focal 

diHlanco, above the Itnm 0, Tho ad- 
junUblo hIu'H’ J) HU])|)orl.s lUe objinitto 
bo co])iod. ^riu^ glusH ]>lato is laid 
upon the rest, li over (ho o^ioningj 
iind a ))la(0< cloth thrown over tho Lo]). 
TJio iuHtriunont is nix foc^t in lioight, 
and oigiitoon inehoB Htjuuro, and cost 
luo about two ilayw’ labor. 1 1 is hijii^hly 
Bali Hhu*. lory,’’ 

Jt will 1)0 undorHlood tijat t])o ob« 
joei of roup;liing the gtdaiino, as in- 
dicated in tbo above hdler, is that it 
may proHont an ojiaquo Hurfaee to 
rtnider ( ho imago visible, like tbo (bens- 
ingground-glaHH in a])hotograph(‘r’H camera; tins rougli- 
ingalHO gives it a ^Hoolh'* to hold tho markings. 

Oroimd-gluNS itHolf ih HorrmtimcH ust'd ibr ohlnining 
drawingaby BuperpoHition, which is iH'ndi’red iratisparmifc 
by a coat of varnish, and itmigbt bo used in this case; it 
19, however, pomewhat expimsivo, A suriaco Is now 
produced on glass quite similnr liy what is calbul tbo 
ground-glass varnisb. This Hurhu'o aftm’ rocoiving the 
drawing may also bt) rendtwod trunsparont by a (mat of 
common varnish, if dried in siinicumt heat to jirovent 



This process, obtained by purchaso, is given for the 
benefit of teachers, who will find it admirably suited for 
maps, diagrams, and any Bo-callod blackboard exercises. 

OiiDiNAHY TiiANsrEus UPON GrLASs. — Coat, by prefer- 
ence, fpiar tor-plate B. P. C. glass on the hollow side 
with transfer varnish, and lot it partially dry. Take any 
cut of proper size, place it upon water right side up un- 
til it becomes wot to saturation, adjust it to the varnished 
surface face down, rub up the paper in rolls until it is 
mostly removed, and then lay it aside until the varnish 
hocomes hard. Much of the remaining paper can now 
bo removed without damaging the picture, by carefully 
wetting and rubbing. 

Circcian varnish will render the picture transpar- 
ent; but unfortunately innumerable pimples make their 
appearance, which show badly on the screen, caused by 
the loosened fibres of tbo remaining paper film. Several 
coats of varnish will finally leave a smooth surface, but 
so thick a coating will before long crack and eventually 
pool ofi^ 

This process is hero referred to because it is so often 
inquired about, rather than because it is thought to be 
of much value. 

DiAunANiK.— A picture on thin, smooth paper, treated 
as above, but without rubbing off any of the back 
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on Btardiod paper and lixo<l to gliiHM, hh above doHCribcd, 
•will lulhoro to tbo varnmlv when the puj)eriH ariorwardH 
wot and piillod olt entire. Ailin* H<Kikin<L^ oil* the ntareh, 
by flowing waUn* ami ii Hof’t bniwh, tlie pieturo is dried 
and flowed with ordinary slide varnish. Tlu^se so-cuilled 
Knamcl Slides are infe-rior to silver prints, and are sold, 
both plain and colored, at a clmapm* rate. 

Should the pai)er )>rints, in good variety, eventually 
bo sold to the public., lull diro<*.tionH for transferring them 
would doubtless also ho snppluMl. On this Htq)poHitiou 
only, would this truly interesting process pruiuiso to 
bocomo available for anuitenrs, 

Tyiu? IhiiNTiNO upon glass, t^xeept in a poor way with 
clastic, typo, is inij)ra(‘.tieable. Hymns, mottoes, may, 
however, be printed to advantage njjon slieet gelatine, 
in the Kimdl amateur ])rinting"-prcHHi'H now so miudi in 
vogue. IMain colloilion fdms, dried upon oilc.d glass, 
upon a levelling stand, and ptadod oil*, will take impres- 
sionB perfectly. Theso fdms may be mounted between 
glass plates, in the form of a crystal slide. 

With QuAUTEii-riiATK GnABH])repared as (h^st-rihed to 
receive, like paper, not only colors hut piui ami pencil 
drawings, wo may copy engravings for the lantiwn by 
superposition, or in a camera similar to the one illus- 
trated by Fig. dl, may show up, as by magic*, all that 
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The cut (Fig. 82) shows the exact size and shape of 
tho traimparoncy, mat, glass, and the binding of the 
Woodbury (j)hoto~roIicf) magic lantern slide, of the 
colored crystal slide, and of such as are made according 
to tho directions given in this chapter. 

Pen a*id pencil di*awings would require only Nos. 7, 

n in in on f.liA + rii'1 


CRYSTAL MAClC tANTERN SLIDE 


CTIAPTKR XL 


The Chimney Cap of tlio Sc.iopticoii now P'.loflcopcR 
into itB bano, bo aH to |L(ivo nddod length and grenlei* 
draft when drawn up. ItHhouid nut bo elongated, bovv- 
ovor, -when the inKtnunenl in (Irnt ligided— (‘Kp<i(‘ially if 
tlio wiekB arc not wc‘ll naUiiuited ‘with oil— but when 
well iiiulor •way, the uddial lengih, with a (u)rrt^spoM(h 
ing turning up of tlio wielcH, giveK greater brighlnoBH, 
and more oUcctually drawn off the luuit. 

The Soroi'TiooN (IniiTAm.—Turning tlu^ milled lioad 
at cither Hide, given the uppiuvruneei upon (he Heuaum of 
a curtain rising, or falling, thus handHonudy opmiing 
or cloHing an exhiliition. It may also ho ((uuporarily 
closed at any time, to allow tlm attention to bo <lireeted 
to other exorelHeH. 

Tim pnamsB of (diiinging tlu^ pictun'H may ho hidden 
from view hy Hhuttnig tdf tim light with l lm left hand- 
then pusliing the ouUgJiing pietnro inin the loll hand 
Ly sliding anotlnm into its place with tlm right; and 
then flushing on (he light with the right hand; all of 
whie.h may he sooner doin^ than said. In any eliango of 
nrou'raiunie theawlc wardnessijfHhowinir t Im full inoom” 



the curtain, but with a gradual shading. With the blue 
tint partially drawn, this property gives to plain pho- 
tographs of scenery, a blue sky, shading off without 
abruptnoRB down to the horizon. Slightly drawing up 
the blue, then the red, and then turning the button 
attached to the , opacxuo curtain a little, fades away 
gradually the upper portion of the disk, as iB desirable 
in such slides as the AHconsion. The revorsc movements 
bring into view gradually the “ Soldier's Dream/' “An- 
gel of Peace," &g., nearly as well as with two Hlides in 
tlio dissolving lantorrm, All the appearances formcidy 
produced by colored glass slides ai'O bettor effected by 
tboso tintors. If at any time the rods become too loose, 
the sto'p screws may bo tightened. 

Tiin Nnw Slim Stop. — The catch drawn out from the 
underside of the stage, and turned back almost out of 
the way, is intended to stop the slide in its proper posi- 
tion, but not to interfere with its being moved smoothly 
alor\g and out by the incoming slide when slipped for- 
ward from the catch by the loft hand. 

The catch puslicd back into its sheath, loaves the 
stage entirely unobstrueiod for those who prefer to ad- 
just the slides by hand only, and for other than wooden 
slidoB. 

The use of stops is the more necessary with a paii of 


into URO larger ana clearer vu^wh. 

A magic lantorn ])icinro oT l.ho Htandard hizo in in- 
ches in diameter, mounled hi a fhuuo 7 uudiofl long by 
4 inchoB wide. The now picture is di iiiclicH in the clear, 
in a frame 7 inchoB by 41 inciioH. 

The now picture having a third more Hurfaco, the 
illuminated dink showH larger in proportion and to very 
much bettor advantage. JMo one Hceiug an exhibition 
of the now slidoK, would willingly Hcloct I Voiu tlie old. 

No inconvonioucio ariHos from uning both kindri in the 
same oxhibition. The larger frame, reu<duiig a little 
higher than whero the Hpring mools tlie condenner, 
slides more smoothly into placun 

Groat pains has lieen takim to get ihti In^nt Hubjocts 
with which to inaugurate thia new departure, and to have 
thorn worked up in the mont artintiu Htyle. 

Mauoy's EiBOTaoinc. — Two dinkn of perforated tin are 
mounted so that one oxlondH bt'yond the iVamo to the 
right, and the other to tlio left; and so, not having a 
common centre, an eecentric revolulion in given to each, 
little by little, when moved by tlio flngerH at cither side 
of the lantorn, ])rotlucing upon the Hcroen a great variety 
of strikingly beautiful jiatterrm, whitdi may be pleaningly 
modided by a varying uho of the tinterH, TIb Himpliolty, 
however, may bo against it, ioreffais are (juito apt to bo 


ent disk, covered witli figures in varied positions, is 
revolved with less rapidity in the opposite direction. 

Our improvement consists in 
having the distance of the crank 
wheel adjustable, and in having 
only one band doubled back to 
run both wheels, so that the ten- 
sion of the band can be regulated, 
while both effect wheels are sub- 
ject to a band of like tension. 

Four adjustable disks of figures, 
vix.: the Fishers, the Skaters, the 
Giunt^B Ladder, and the Bottle Imp, are now included 
in this now apparatus; each, when used, being hold in 
place by a wire ring sprung into a surrounding groove. 

The Danoino Skeleton. — This effect is produced by 
having, say six transparencies of a skeleton, in as many 
different postures, sot in a large disk, 
as shown in Fig. Giving this wheel 
i of a revolution at a time, bi’ings the 
figures one by one into position to be 
projected upon the scroen, while a re- 
volving opaque disk hides the passing 
off of one, and the coming on of another, 
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The Dance oe the Witoiieh. — Paper wiichoH arc put 
into the coll 35) and tho picturo 
of a cauldron in drawn upon iIh outer 
faco. TIiIh coll iH filled with water, 
which, with tho float! tig wltchoH,‘iB 
made to circulato about tho pot hy 
numiiH of ]»ipettoH with riihher bulbs, 
roniimling uh of tho scene in Mac- 
beth ; — 

■Rcnnuliiboiit tlu^ ciiultlron go j 
In tho ontmilH throw, — 

Doiiblt', (hoihln, toil uiul trouMo, 

Piro burn, and cauldron bubbhn’’ 

The Beehive. — XT])on tho fixed glass, a bochivo and 
slirubbory arc artistically drawn and colored. Two disks 
of glass covoi'cd thickly with llgurcs of hees on tho wing 
aro revolved in opposite dirccUonH, presenting upon the 
screen a very lively appearance. 

The Aquarium. — Upon the fixed glass, an aquarium 
with dark backgroiuul is drawn, while fish aro made to 
appear as swimming buck and forth, passing and repas- 
sing each other, by rtwolving in opposite directions, the 
disks upon which they are painted. 

The Fountain. — Tho appearance of a fountain in full 



Tho following four pairs of oftect slides for the double 
lantern, with sliding movomonts (price $6 a pair)j are 
quite ])Opular at presont, but they are difficult to operate 
satisfactorily, 

Tim Naiao Queen. — ^Yiew of a lake by moonlight. 
Tho moon glistens on tho water ; a castle is seen in the 
distance. Tho Naiad Queen appears sailing across the 
lake in a pearl shell boat and playing on a harp. (Music 
can bo used very offioctively with this view.) Two slides, 
with movement. 

Train or Cars, — A raikoad bridge in a dark forest is 
seen by moonlight. A train of cars dashes by, the head- 
light, and B])arkB Hying from tho engine, making a very 
brilliant appearance. Two slides, with movement. 

OoTCAN Steamer, — A view of a harbor is roj)rGsentcd, 
with a city in tho distance, from which an ocean steam- 
ship, hound for Europe, sails away. Two slides, with 
movement. 

The Serenade. — A beautiful view by moonlight of a 
lake, on tho borders of which is soon a castle brilliantly 
illuminated. Tho soronador appears sailing in a gondola 
and ))laying a guitar. A lady stops out upon tho balcony 
of the castle and listens to tho soronado, (Music can bo 
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appears in the sky. 

Thb Solbikii’h })ukam. — This is bust told m Campboirs 
Poem, boginriing: 

Our biigloB Rung triune, for tlio night oh»ncl luul loworod, 
And tlio MUiLimd HtnrH not tlmir wuicli in tho nky j 
And thouHttndH hud Hunk (»n tho ground ovorjuiworod, 

Tho woury to Bhu^p and tho woiuulod to tUc*. 

Whon ropoHing that night on niy palha of tdraw, 

By tho wolf-Hcaring faggot that guarthnl tho Blain, 

At tho dead of tho niglit a HW(ua viuion 1 saw, 

And thrico oro tho morning I. droamt It again.” 

Mercy’s Dream. — Mercy is repreHonted in a rodining 
position boncatli a spreading tree. An angel from 
Iloavon ap])oarH and places a crown of glory on her 
bead, 

Ancel oe Peaok. — A beautiful landscapo showing a 
city at night, with the new moon in the sky reflected 
in tho water. Tlio figure of an angel bearing a child 
appears like a vision in the sky, aiul Uum fades away. 

Tim pAtttY Groxto.~A view looking out IVom a grotto 
into a lake, upon the surface of wliic.h are interspersed 
rocks and trees in. a picturesque manner. A fairy with 
wand is seen in tho foregrouiuL The moon appears 
from behind the clouds and its reflection is seen on tho 
rippling waters. 


Mi iiottt. 

jrNXttoj>U€Tio»ir. 

Tniii Limo Light in uu improved form having been 
introduced into the SciojHicon, it becomes expedient to 
Sciopticon Manual a doscidption of the 
apparatus and directions for its use. 

FI.AMK' II. J^HTMINAOriOK, 

Wo have in tho Sciopticon oil lamp arrangement the 
largest amount of ordinary flame illumination that can, 
to advantage, bo brought to boar upon tho screen through 
tlio objoctivo lens, and as bright as air with its twenty 
per cent, of oxygen will make it. 

Brightening the two flames by an inner supply of 
oxygen gas, after tho manner of the Budo light, heats 
tho wick tubes to an unsafe degroo, and consumes too 
much oxygon as compared with tho efficiency of the 
illumination. 

Some solid matter, of which quick-lime seems to be 
tho best and cheapest for tho purpose, is more luminous 
in an intense heat, than simply tho pai'ticles of burn- 
ing carbon floating off in flame. 


VAltlKTIKii IN XjtMVl lilCtUT. 
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through a common jot. 

In ahHonco of well CHinhliHliod and dintinctivo tonuH, 
wo seem obliged to full biudc upon tlio only (‘lomentnry 
diatinctionH, m alcohol, liouHo gun, and mixed jot; or 
simply Nob. 1, 2, and Jl. 

^jriiw AMioiioi.. niJiiNion. 

Tho lime light produced by a jet of oxygen gaft through 
an alooliol flame, as now uaed with improved effoeb in 
the Sciopticon, is suited, next to the MeiopUcou oil lump, 
to the widest range of cirouiuHUuicjoH. 



Mg. 8(t. 


gOM bag, or cylinder, -wbich is not here shown. 

The alcohol passes through a side aperture, A, up the 
nozzle n (Fig. 37), to its level in the cylindrical wick- 
tubo a, filling it about two-thirds full, and saturating 


the wick Wj wbich loosely fdls the space 
bcLweoa the concentric tubes. 

If on lighting the wick (which is 
done by reaching it in the lantern with 
a lighted match) itbiirnafoebly, for want 
of being fully saturated, wo may give 
the flexiblo alcohol tubing, //(Fig. 8C), 
a sliding px*CHsuro towards the jot, being 
care All not to overflow the wick tube. 
The alcohol should bo of the best 
quality, and high enough in the foun- 
tain to food a vigorous fiamo. 

The atmosphere, while supplying 
oxygon to the outside' of the flame, 
oomprcRBOs the inner liydrogcn vapor 
into comhination with the jot of oxygon 
as it strikes upon the lime above. 

When the exhibition is over, wo may 
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lot the fountain hang down by its tubing till the alcohol 


drains buck into it, before closing the stop-cock. 


TWF. IKOUS® iiJAlS BlTliNEB- 
T “xiirn Ai‘A'\T‘fkr» ill 11 m i n i.'i'n fi* ornfl ifl in 
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0 (hco ilB Bluipo, fronb viow, Fig. 39), 
ciOiubinoH with tho hy(lrt)g(‘.ti iuHtanta- 
Tioously aH i t HlrikoH Uio luuo, with littlo 
toiuloiicy tt) cool and blacken a central 
8pot. 

TIIK 1.I0IIT. 

Lime rendered incandeHcnnit by Ibo 
ignited jet of an oxydiydrogen hlow- 
j)ipo, invented by l)r. Jlaro, of Phila- 
delpliia, and UHcnl with nuirki'd HiKu^oan 
in tlio l^ritiah Higtud Ri^rviee, by Ijieut* 
Drunnnond, ban been called ilio Drum- 
mond Light. 

TUIb tenn aj^pHtm distinctively when 


a collootod supply of hydrogtnj gun, uh wi^ll an of oxygon, 
iB required, and when both are alike under heavy ])ruH- 
suro and forced through the tuben of the Idow pipe. 


Oxygon and hydrogen, mixed in a oorntuon rtmervoir, 
cannot be saibiy UBcd in connection with an ignited jot. 
The separate gaHOB, hovvc»vt‘r, may ho forced upon 
the liiue through entirely neparate jets, in accordance 


with the primitive arrangemontj or, which amounU to 
about the same in cdFeot, the two currentH may terminate 


in tubcH one within the other, called the concetiiricjel, 


TeinffHeiraK before onlv when nroiccUu] unon the lime: 


The mixed jot tuLo, m (Fig. 39), takes 
the place of both the tubes of No. 2, 
covering both apertures at the junc- 
tion, y. 

The oxygon gas forced up through 
the central aperture o', in the nozzle, 
instead of being taken direct to the 
lime by tlio jet tube, as in Nos. 1 and 2, 
is allowed first to mingle with the hydro- 
g(ui forced in with equal pressure at 
the side aperture. 

Tlio rolativo quantity of each gas is 
regulated by the stop-cocks till the best 
ollbct is produced, whiiih, in theory, is 
when there are two volumes of pure 
hydrogen to one of oxygon, or about 
equal volumes if coal gas is used. 
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BAHaKKIS PECtriilAB TtO Ko. 8. 

RorioiisaccidontH in operating the mixed jot are mostly 
occasioned by carelessly collecting or transferring one 
kind of gas into a l)ag partly filled with another kind, 
and then attompling to use it in connection with an 
ignited jet. It is common to distinguish the bags by 
the letters 11 and 0; and it is further recommended to 


qiliro patiorico, and ciUnu' a HurpriHing dogroo of earo- 
lessncse, or oIho conHidonihlo nkili dirocted to tliiH cuui. 

It should boooino luilutual to turn off tho oxygon at 
least, when, the light goes out, and to turn it on only 
after the liydrogou in lighted. 

Stuffing the cavity of a anixed jot -wilh gau/.o is 
now discarded as not only uhoIohh hut as often interfer- 
ing with its fluocosHful working. 

Passing the gas through a sniall wash bottle is de- 
signed to prevent the hack flow of gas or fluine. The 
same advantage is cUiinio<l for a valve in tlio tubing, open 
towards the jet but oloning against any luiek eumuik 

The best expedient, however, is to use good apjai- 
ratus, and to oxorciso common cart'. 

ANHOTANOKi JPEilUMAH TO TIIK JHIXEO JTET. 

The hydrt^on flame is noinewhat liahle to he blown 
out by too abruptly turning on the oxygen. In this 
case wo have but to turn oil’ the gas and proceed again 
with more care. 

Tho mixed gas in the cavity c BometimcH t'xplodoe and 
the igultiori may continue within the cavity. Whether 
tho flame is extinguished by thci explosion or not, tho 
oxygen should Ik) at onoo shut (df; the jet, if hot, should 
bo cooled, by waiting or by wetting it, and the adjtist- 
monU should bo revised and rej^ulaUnh This aceideiit 


geuerating pure hydrogen, which is hut little if any better. 


lilMr.-llilOni' Al>JUST9f;£NT8. 

Tho lime wheel is two inches in diameter and five-eighths 
of an inch thitjk, so that the available surface at its circum- 
forenco is six inches long by five-eighths of an inch wide. 
These wheels, lying one upon another, are kept dry in an 
air-tight box shaped to a dozen of them. Lime is less 
liable to cracik if thoroughly dried before using, as upon a 
hot stove or upon live coals, or, as is usual, in the hydrogen 
flame. 

After lighting the hydrogen (vapor or gas) in moderate 
force, and allowing it time to heat and dry the lime, the 
oxygen is turned on till it nearly cuts down the flame, pro- 
ducdiig an incandescent spot on the lime wheel, which is 
stru(;k obliquely on tho rim just below the middle of the 
front, about a third of an inch from the mouth of the j et ; it may 
bo brought somewhat nearer if tho mixed jet is used. The 
direct light cannot bo seen from behind, but its comparative 
intensity and its distance from tho jet are distinctly seen, 
without harm to tho eyes, as reflected from tho surface of 
tho condenser. The upper part of the lime wheel and tho 
inclined cap and door, front and back of CVFig. 43, inter- 
(U'.pt tho light in tho direction of tho open top, while the 
upward draft, tho range of the jot, and the side screen plates 
(not shown in tlio cut) all favor the ready escape of heat. 



Fia. 40 , 

T1h> jot in niado hi^hor if neotwrirv hr ncrowlntr un- 
dor tlio lioitom of biiHci A A. Thn iippt'r pnrt B in liinir(ul 
fo thn buHO, and in rniml ar lowt^rod by Hmnv' T, Tim 
Imso of ilm limo ertulln H R nlidcm forward or Imok uiidor 
wrewlunulB. 


iiig at i, and the outgoing slide, which is stopped at m or 
n. It is held by the pins 1 1 entering the lantern base. 



FIG. 41. 


When American slides 4^ inches long are used, the out- 
going slide is stopped by the catch n, which in its turn 
stops the slide on exhibition in its place at M ; then it is 
lifted out to make ready for tho next mo\^e. Four-inch 
slides are stopped by turning up the button at m, and 
three. inch slides are stopped by turning the same button 
up at m'. If tho sliders are mixed or irregular in shape, the 
button is k(‘,pt level, and the slides ore ganged hy the side 
of the condenser. It may be used for glass slides instead 
of the regular cut-off stage, hy cutting away the side of the 
groove m m' from 11, and attaching to it the lever that op- 
ern.tes the late.h, 

This is tho slide-carrier to which a pulley and crank are 
attached, with bolt, for moving slides across the field 
of vi(iw at a slow arul steady rate, like a panorama. It is 


tiful curtain and oxliihit tliy production/' '' Tiuifc beautiful 
curtain ia my picture/' niplied the rival ** I am fairly 
outitlod to the premium, for oven a compi^ting artiHt un- 
wittingly toatifiea to my Bkill’' 

The BurptiBHing excellence of projected picturen coiiHiata 
in their preaonting, on a large Bcale, the app{‘arance of 
reality in a marveloua degree, and in llu‘Ir tlnia im^acsniing, 
with the IcoHt posaiblo exponne and tnmbh^, the objecsta 
worth seeing in all tho known world, and the ncenea worth 
remembering evt^r since tho wt^rld began. 

In practice we alumld avoid, m far aa poBBiblt^, all un- 
natural appearances and xnovementa inconHiattuit with thia 
pleasing and profitable realimtion. A nerious drawback, 
in an ordinaiy exhibiUon, ia Hoeing the viewa nhovi'd in and 
out, eapooially if tho movement in imt ninootli and steady. 
Alas, for seeming reality, when the stHm(‘ry that ia spread 
out before ua in distant and Hta-tely grandeur suddenly con- 
tracts into dancing shadows cm a white sheet. Even dis- 
solving views, by whicdi tlu'. change is efFeidi'd ho elmrm- 
ingly, present many im*ongnutit»s not to be rationally 
anticipated in the natural order of things, Tlu^ Limt*4ight 
Sciopticon, however, with its aulomatie. cut-olf, called tlio 
whikor, shows no etiimnoiion nor commingling, to weaktm 
the stereoscopic efFect, nor any blank (jF apprc»ciable dura- 
tion, for auspeime. It is more in couHonance with nature, 
and is loss hurtful to tlu^ sight. It seiuiiH lik(‘ tdomng tlie eyt^ 


wmcn can oe uone uy not crowding tne outgoing slide 
forward. 

The curtain is closed by a latch operated by the left hand 
when taking hold of the outgoing slide, and is quickly 
opened again when the same slide is pushed out byitssuc- 
ecissor, and its end roaches the latch and leaves the stage. 
The change may bo cifectod instantaneously, but to prevent 
any glimpse of movement on the screen it is better to time 
the starting of (first) the left hand, then the right, by 
counting one, two. This order soon becomes habitual, 
when the counting may be discontinued. 

Glass slides follow each other in the same way, through 
the carrier, only each outgoing slide opens the latch at the 
first notch in the spring. 

The operation is not quite automatic, but its effect is just 
as satisfactory, while it allows the operator to be governed 
by circumstances as to using it. It is applicable to both 
oil and gas Sciopticona, and to all sorts of slides. Its op- 
eration is natural and agreeable, when well managed. 

Doubtless the surest way for an operator with a single 
lantern to carry on an exhibition without a blunder, is to 
have the apparatus as simple and convenient as possible, 
and to slide the pictures horizontally and steadily across 
the field. A sheath to keep the light from showing be- 
tween the two as they change, improves the effect. No 
contrivance yet made, however, can produce with a single 
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oxygon gas; or enough to fill tho ordinary 80 by 40 
inch rubber bag. In common practice, however, it taken 
20 ounces to got 6 foot, or a (juarter of a pound to a 
oubio foot. 

To facilitate tho docompoaition at a lower tompora- 
turo, and td moderate tho flow of gaa, we mix with tho 
20 ouncoB of chlorate ofpotaah about 6 ounooH of black 
oxido of manganese. 

To bo assured that tluH black powder in no part char- 
coal, black lead, sulphide of antimony, or any thijig oIho 
that will make with tho chlorate of jjotaHh ati oxploBive 
mixture, wo may mix and heat a saniplo of a new sup- 
ply on a scrap of sheet-iron, or in an iron spoon, over a 
lamp. If it simply molts and dries awa^^ leaviiig a dark 
gray residuum it is safe ; if it flashcH up, leaving a whitish 
residuum it is unsafe. 

For habitual use, H is convenient to keep tliis oxygon 
mixture in stock. Put into a box, say 21) pounds of 
pure chlorate of potash, broken, so as to pass readily 
into tho retort. Add to iheso white, broken crystals, 5 
pounds of blacdc oxide of mangunt^se, and stir tho two 
well together into a dark gray mass. A pint cup is con- 
vonionb as tho measure of a “ eharge,’* as it holds besideH 
the manganese about a pound of tho chlorate. 

Thu ArPABATUS .— a gas stove, a (Fig. 48), where 



wlionovor UBod tbo cap c must bo luted on. 



Tlio cap haB tlio namo l)ovol as tho retort, tapering 
into a bent tube, tbo end of which is covered by tho 
floxiblo tubing d, Tho gaa wlion liberated by heat passes 
through this tubing, first down the long pipo into tho 
water, near the bottom of the wash bottle e, thou bub- 
bling tip, washed and coolod, it passes over and into the 
gas bag 0. It will bo noticed that connections are made 
in all our apparatus, by slipping tho fioxiblo tubing over 
tho ends of the brass pipes, which either have tapering 
nipples, or aro cut with a slant on the under side. 

Thk OrERATioN OB* ConMCTiNO OxYOEisr Gas. — ^P our 


flow of guH oxpolH tlio flir ; hch) that tho Hlop-cock m open 
and that tho tubing m uiiobHlrueUul. 

Apply Huinciont lumi to ulinoHt immediately molt that 
portion of tho charge in contact with the iKd.toin of the 
retort, then an tho rent molte in turn tlio operation will 
bo gradual* A Blow flro iw to bo avtudiul ; for it, after a 
tedious waiting, raisoH tho wholo charge to about tho 
molting point, when tho (locoinpOMition suddenly pro- 
ceeds with frightful rapidity, pcrhiips choking tho pas- 
- sagos and parting tho oonnoctionH* M'he couneetionR, 
liowovor, aro so easily parUul that ilmre will be at tho 
worst only annoyance and loss of gas, hut no <Iangor. 
It is a common roconunondation to abate the heat if tho 
flow is too rapid, hut w'ith a gocul heat fVoni the start, 
tho oporation is expeditious and safe* 

When tho Imbhling ceasoB and we conclude from the 
quantity of gas that the charge Is spent, we <liH(‘ounectj 
tho retort and romovo it from the fire, and close the stop- 
cock at tho bag* 

It rusts tho retort Iobh to break up the residuum with 
a rod, getting it out dryj hut it is etmier arnl perhaps 
boUor to pour In water and rinse it out, drying tho 
retort directly aftorwards. 

arjanrAiUkTioH or nrnn^umn hah. 

Hydrogen, one of tho ccmHtitiiontH of watcu'', is pro- 




Abf)ut two pounds of zinc is introduced into the 
(a glass bottle to hold five gallons or more, 
or a vOHBol made of load), the top of which, bearing the 
tube funnel and bent exit tube, is then replaced, and the 
joint being made airtight (in the case of a leaden gene- 
rator by moans of a screw, and in the case of a glass 
bottle, by a motallio stopper coated with rubber), the 
diluted acid is poured down the Jong tube funnel ft, the 
end of which descends far enough into the liquid to 
prevent the return of gas in that direction. A brisk 
action ensues, the gas e.fforvoscing like so much soda- 
water. The first portions should, however, be allowed 
to escape for some minutes at the outlet of the wash 
bofcilo <7, to expel the air. To ascertain when hydrogen 
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from iippoaraiuJOH whoa to o<)inp!iU,o tho conuoctiou. 

Whoro tlio priHJaution ol‘ dilutin/j; tlio Hul|)huri(‘. luud 
and allowing tho mixtiin^ U> (^ool Iuih Ikuhi nt^p;l(K;UMl, 
and Huftlcioiit iiino ounnot bo nllowu^d Ibr tho |)urp()Ho, 
tho zinc and water may bo plaotnl in tlu\ p;oiiorat()r, ami 
tho concontraU'tl aciil nlowiy puurod down tho tube 
funnel aH it Ih ro(|uir(‘d. 

It iH o(puilly imporlaat that, bidoro (‘(dloctinjir tho 
tlio bag in whicdi it Ih to \hs rooi'ivotl Hla)uld bo jiroHHod 
quite flat, or roUod witli tin' Htnp«(aK‘k open, ho uh to 
exclude all trac‘0 of alnumphorii! air* flMui time when 
])in-e hydrogen in coming ofl’ may lu^ known by tho rapid 
riBO of tho bubbloH to tho top tjf tho water, and by the 
accompanying Houiid, wliicb tho oar will rt'ctignize, after 
a little practi(‘^^, an bidng unlike that <d‘ gaHoR, 

Tho purifier ii Hhoiild bn about half filled with water; 
and connection luu'ng nuuh' between thc^ exit ttibu / 
and tho gan hag hy nu^auH of india«rubbt'r tubing, uh 
Bhownin tlio c.ul, be (‘art'lnl to turn on tln^ Hto|eecj(dc x, in 
order that the gan may have ftan^ (uit ranee into the hag. 

Tho proc.OHH Ihu’o givcm in thoHimplrnt of tho Hi’voral 
in common and tln^ bent for ctdli‘cting hydrogen 
gftH in a not very large ([uaniity. Tlu^ HelfcondmiHing 
gaH cylinder, to lie ni'Xt deHerilied, promiHoH to Hupnr- 
Bodo the more comj)liealiHl methtalH, ho that their iimer- 
linn hnrn wnnhl hn 


two long leather straps, pierced with holes, may be per- 
manently attached to the lower board and hitched to 
screw-heads on the upper board, allowing it to be in a 
plane nearly pai'allol with the lower board, while the bag 
of gas is between tliom and the weight bears on the 
side opposite.. Those straps may bo hitched np, from 
time to time, as the gas is expended. Ey giving sufficient 
length to these strap-hinges, the two hags for the mixed 
jot may bo placed one upon the other and subjected to 
the same prossuro. 

The throe boards hinged together in the shape of the 
letter IZ, to rocoivo a bag in each angle, as commonly 
recommended, are not only heavy and expensive, hut a 
measure could hardly bo devised more likely to givo 
unequal prossuro. A long board extending from one 
hag to the other, with the weight upon the middle, would 
1)0 bettor. 

Tlio necessity of exactly equal pressure to ho given to 
tho two gases used with the mixed jot, is not so absolute 
as might bo inferred from tho way it is usually spoken 
of. It is surely well to see that tho bags are about equally 
weighted. When two gas cylinders are used, one nearly 
spent need not bo mated with one fully charged. If, 
however, tho prossuro in each is in excess of what is 
needed, tho stop-cocks are made to regulate tho flow. 

As it is inconvenient to transport heavy weights from 


“ In Llu^Hunnuer <>('1875 tho Franklin Institute detovminod 
to put ill a pair oT holdern of ooiiHidorablo capa(d(.y, Ibr 
oxyjiic’U and hydro[>;en, ho us to avoid tlio nooossity of 
jH^iiaring tlu^ gases on each oe(!usiou that tluy wito to bo 
used, and other inc.ouvcnie.necH in the use of bags and 
press-boa rds in connocdiou the lime-light. As it was 
desirable to use as great (‘(‘onoiny ns- was eonsistmit wllh 
eJlbetivonesH and durability, the desigu shown in llu^ aca'oiu- 
panying illustration was adcjpted, as covering tb(‘se points, 

“Fig, 44 is a seetional and Fig. 45 a jierspeetive view, a 
represtuita a wooden tank or tub, 4J feet in dianuder, and 5 
feet high, made of cedar wood, and hoopeil with iron in the 
usual manner,* h represents the holder, made of No. 10 
galvanized iron, and is 4 feet diameter by 5 feel high. The 
roof or top, c, is conieal in sliape, rising on eaeh sidt^ at an 
angle of about 30”, and is att4iehed to the sides of tlu'. hohhu' 
18 inehe^ below the top edge, thus forming a reec'ptaele for 
water, to a(;fc as a weight to produce the required prMuro 
when the gas is being uhcmI. 

“In the centre of the holder, and extending its extreme 
height, is ])laccd the tube d, ))assing through and fastened 
by a water- and gas-tight joint to the roof o, ami being held 
tirmly in the centre, at its lower end, by the four braces n. 
The holder h given additional stifUu^ by the diagonal 
braces m, which, however, may be dispensed with in hoUlers 
of this size or smaller. From the centre of the bottom of 





JJt IW U-li'l. if I/' UJULV.niJ 

piilloyH or BlirivoH a ft'vv inchos (the lioldor boing at itn 
lowoHt point), thocndHol* the cords arohiHortod and iustonod 
in bolus in the crossbar fi, as shown in Fig. 2, p, 100, 
Midway botwuun tbuso cords is insi‘rt(Ml, (roiu tlu^ opposiUi 
side of tlio (irossbar, a single cord, lus is also shown in Fig. 2, 
p. 100, as well as in Fig. 45, whi(di rcprusunls this portion 
broken off and swinging around at a right angle to its propen* 
position. This {'ord i passt's ov(t tlu^ slirivt^ k\ and u.\;Unids 
clown to witln'n a (*onveni(‘nt disluncn of tln^ floor, and bus 
attached to its extru.niity the pan /, for holding tlu^ weight 
shown in Fig, 3, p. ItlO. dare must be takem that the (lis* 
tanco of thoslirive^ k from the eirossbar A, and also from 
bottom of tluise'ulepun to th(». floem, is as great us the (jroi)OH(‘d 
rise and fall of tht^ hohh'r. The arrangememt of cords, shrivt's, 
etc., will be readily seen in the ])i‘rspe(*tive view. 

“The iH[)e for the mlmission and exit of the gas is shown 
as passing through the sidc^ of thi^ woishm taidc, ami rising 
near tlio centre, to withiii a few inches of the to[) of the hohh'r, 

^*Tho manner of nsing is as Ibllnws; The eoek o, in llie 
inlet })ipe, being open to Uit^ almosphens water is admitted 
to tin* tank until it rises a little al)ove the lower <'dge of tin', 
tof) of the ladder, wlum tin* (sjck should Im elosi*d, Wtdghts 
(Fig. 8, p. inO) are placed on scale pun /, in suirndtait 
anioimt to overbalance the weight of the ladder, and to 
ov(‘r(U)inD the frielion of the cords ami ptdh'vs. ( ’oiumimi» 
cation being opeiu'd hetween tlu^ inh't piptuuid tlmsonrei^ 



“ Whoro tlio oKy-l)y(ln)^nui is nuic.h ustnl, liohK'rs aro 
almost indisjKinsable, and iu all casos (dlbat a larf^^c saving of 
time and material in the preparation and usi' o{’ thcs gasi's/^ 

The above illustratisd urtieh' has been })repare(r for llui 
purpose of airording a prac.tieai giudo in eonstrurting Himilar 
gas-holders, wherever the plan is approved. If the tubs 
are made at any dislant’e away, tlu^y ean hi^ brought in purls 
to the place they are to occupy and tluTo S(‘t up. Tlui joints 
of the galvanized iron holders are inadt^ gas-tight with solder. 

Wherever ilUiminating giift is in use, the hydnjgen gtis 
holder can bo filled with it, m is done at tlu^ Franklin 
Institute, If either the ahuihol Imrncr, or tht^ concentri(t 
jot with house gas direct from the luain is used, only an 
oxygen gas hohUT is retjuired. 

Bo far as wo now know, it seenis bc^t, to genc^rati* tlu' gasi's 
byrepofttod use of the appamtim di’stn'iln'd mi pagt^s Hi2 
and 1C4. With two retorts, one aeeustouu'd U» the ojmration 
can roast a double oxygen charge in each alternatidy till 
eight pounds are used, which about fills a giw holder of the 
dim elisions described. 

The use of gas hohh^rs raiulora projecting appamtun nnudi 
more availablo in educational institutiouH, because the gases 
can bo made in large quantities at oiic(», spared frir an in- 
definite time without dtttcriuratinn, and usiul wlnnu’ver 
occasion reuuirt^, without delav. with oniv svieh durkeniny 


similar in shape to Fig. 45, but ^ith the zinc suspended so 
as to sink into the acidulated water, to keep up the supply 
of tliQ disengaged hydrogen as it becomes expended, has 
boon in market for many years ; but its being abandoned 
by those who have used it is not very assuring. 

A good light is produced by vapor from heated gasoline, 
or other hydrocarbons, pressing into the mixed blowpipe, 
but it can hardly he as safe as a jet of oxygen through an 
ordinary alcohol flame. 

At this very time there is much said in favor of generating 
oxygen at just the rate required by the jet, by gradually 
feeding the oxygen material to the melting apparatus. We 
are now waiting to sec this process develop into complete 
BU(iCCBS, but the question arises as to whether the additional 
caro of generating the gases while running the light will 
not prove too much for ordinary faculties, and result in 
the proverbial experience occasioned by having too many 
irons in the fire at once. 

Tiio gases, with the use of cylinders, into which they are 
compressed hy pumping,* are furnished by dealers at about 
20 cents a loot for oxygen, and 3 cents a foot for city gas. 
Many exhibitors in the vicinity of largo towns are thus 
supplied. 


f lQ. M), 

If tbo right Bide of Iho (link on tho Hcroon appcnirH dark, 
as at A, tbo jot is inovod to tlio loft by turning both hhUs 
screws iu tbo Ian lorn base forward with a iinnd on onoli. 
If tho appoaranco is as at lit, the jiU is nH)V('d to tlio right 
by turning those B<*rewH Inu^k, When the Hides an^ clear 
tho jet is tiglitotied by turning both Hcrt'ws on. If the a))- 
poaranoo is as at 0 or I>, the jot is li)W('rod or raised l)y 
thosorowl), Fig. page 17T. When tlio light is too 
near tho coridenwT, it produces a hluish darktu’sH about 
the contro, as at F, and wluni too fur baek, tho mar- 
gin bocomoB discolored by a yellowish fringe; ho tho 


Riuaii traction of tne extenaod portion is available. The 
0. 1-Light Sciopticon, as settled upon and already descri- 
bed, has now stood the test of a long trial, and is not 
found objectionable in any particular. The oil is not heat- 
ed, the glasses are not broken, the draught of air can be in- 
creased as the oil burns up more freely, the parts are easily 
adjusted, and the narrow keen light gives a sharp bright 
image — so there is little need for varying former descrip- 
tions. 

But in issuing the seventh edition of the Manual, it is 
expedient hero to describe our later improvements in the 
Ijune-Ligbt Sciopticon, the Jet, the Lime-Light Made 
Easy, the Electric Ijight, etc., to specify peculiarities, and 
to explain more fully the general principles of Projection. 

In order to use larger condensers as well as the most 
approved form of the vertical attachment, the brass cells 
for the two elements of the larger condenser are hinged 
logtitlior and held in place by a pin. The back cell is held 
to the shortened Sciopticop body by a bayonet joint. 

Eor the vertical attachment the front elementof the con- 
denser opens to a horizontal position, and is held in place 
to a tall draw- front, which holds the objective and mirrors 
in the usual form. 

Those condensers, the vertical attachment, and the ach- 
romatic microscope attachment are only used with the lime 
light. 

The safe use of gasoline in the hydrogen-gas genera- 
tor, whicdi so greatly lessons the trouble and expense of the 
lime light, claims particular attention. A glance at this 
lino of apparatus, with directions how to use it, may not 



without /hunc olmiulxTor r(‘^*umr oliinmoy, hula lid liinf^'cd 
above tho corukmHor, an<I ilH Hid(‘M down into tlie 

S(iuare top, hovvoh uh a chimney when ojum, Uum ccono- 
ini/nn/ij;' Hj)aeo, cuirryinp;' the h(*at n}> and back from tlie len/A'H, 
j)reventin^^ tho 0H(‘ap(‘ of dircad ii/jflil, ullowin/jc tluj op(‘rator, 
witliout opening* the door and without hiirtinfc bin eyen, to 
HOC the exact condition of the ineandesc(‘iu'(^ an ndhadt^d 
from the condenHor, and whowing the hIuIch, etc., if held to 
tho opening, 



Fia . -17. 

Tho draw-front ban fniw a metallic carrier to nlide in the 
groovoH below, whhdi neeonuiuKlaieH the internal arrangi'- 
montH Indtor, is rnort! adjantabh^ to tin? optieul alignment, 
and is not, like wood, liable to shrink and hw«‘]}. 

There in a small blue-glasK afierture in each Hide, near to 
theincandoHcent lime, and hctowh in the bane for adjusting 
the jet, which are not Khown in the cut. 



jjurti iMwwn ; mo wumu-scrcw u turns the lime steadily, 
and raises or lowers it a quarter of an inch at each revolu- 
tion, HO the incandescence is on a fresh surface at every 
movement through the longest exhibition ; the thumb-screw 
Vj varies the nearness of the lime to the jet, and all are close 
at hand to be managed without elevating the lantern on 
posts to roach under, or opening side-doors on spectators. 



This Jot, in size and shape, is suited to the Lime-Light 
Soiopticon, but its base can be made thicker if necessary, or 
rained by foot-Hcrews to suit any other lantern with an 
open cliamber, It cannot so well bo used in the Oil-Light 
Sciopticoii because the flame chamber in it is a permanent 
Dxturo, to insuro its working to the best advantage. The 
oil-lamp and flame chamhev, however, is fitted to the gas- 
lantern cliamber, and any lamp, with its oil-cup fitted, can 
be uH(‘.d in it, just as in any lantern. This property of 
adaptability is common to all open-chambered lanterns. 

To have the Oil Sciopticon and the Gas Sciopticon each 
at its best, each chamber and base is fitted with its appro- 


Iiaviiig n conipU'l.o oi’ HlraiulH of ul)snrl}in«>; mnli'rinl 

Kl.i’otciu'(l (•r(>SH\YUsi'. It) 1 m» chui’Lp'tt with ns much 

gUBurmo of about. gravity ns will ho h(‘hl by cnpilhvry 
attraction when the tree ihiid is dniiiunl oth 'rhcs air or 
gas fonuul along this narrow waiy by the blower is com- 
pelled to moot every tilun* of tho (miiiH‘. mass of moist<‘iU‘d 
material with c(pial resistunct* throughout, and so Ikh^oiucs 
H aturaUul with vapor without, tlu*. ngmuy of heat, a Hording 
a most OKcellent and uniform buruing gas for lighting and 
lioatiug purpos(*H. 

This vapor has advantages, not only in (piality ami 
cbcaimesH, and in availal)ility wlu‘re coal gas is <mt of tlu‘. 
question, but it is used wIhti^ safety is a speeial napdsite* 
Tho gasoline in the gent'rator, ludil capiivt^ by the llbm’s, 
can be lighted only as the gas is IbniUMl and tbreed tmt 
ihrougb tlio exit cock ijiLo the air by tlu) blowm', Tim dis- 
advantages of having free tluiil to s!i»p t»r spill, of having 
a varying <[Ualily of gius us the free tluid heeomes leM voIji- 
tile, or of having tho gas chilh‘tl atid eKhansted hy passing 
through a short or open ehiuuiel, an' nunediiul in this 
IIy(lro-(airl)on (tas (ieu(‘rator, of the Frost patents. 

As an adjunct of the lime light, this gtmcratnr, of a si/.i* 
to match, is j)cculiariy (umvenimit niul economical, hn* \ 
oxygen prcssuri' curries forward both elcnnmts, witli no iin 
creased exiumditure of oxygen, ami btllt' or m» increase. t>f 
weight on the pressure boanlH, 



lamp, ihiB 150 lire test is more trustworthy than the 50 
j^ravity teat, measured by Eeaume’s hydrometer, because 
a heavier and a lighter oil may be mixed to 50 gravi y, 
and yet be as dangerous as the lighter ingredient alone. 
The oil in the lamp is vaporized by being drawn up by the 
wick into the flame itself. Its safety consists in its not 
heating the fountain up to the fire test. Any kerosene 
oil suitable for a common house lamp, is all right for the 
Oil-Light Sciopticon. 

Gasolino of gravity is usually vaporized by heat at 
the end of the passage leading to the flame. Its safety 
consists in having good and well-regulated stop-cocks 
which permit the flow at the exact rate required by the 
flame. Moat of the gasoline sold about the country is for 
this class of burners, requiring heat. It is utterly unfit for 
use in tho hydro-carbureter. 

(jlasoliuc of 88 gravity saturates the air or gas in contact 
with ii at ordinary temperature. Tho volatile particles 
Hoparate from tho suriacc, and the larger the surface expos- 
ed to a current of air or gas, tho more rapidly will the fluid 
bo changed to vapor. 

Tho vapor taken up by oxygon from the closed vessel 
shows tho influonco of tho oxygon only in its burning with- 
out Hinoko. It has to bo met by an independent supply of 
oxygen to bring it to an explosive mixture, as in the mix- 
ing chamber of tho jet. Its safety, more than the other 
fluids naniod, reijuires that the vessel shall not leak, and, 
as wo put it, that there shall bo no free fluid in it, but only 
a moistened material, filling tho whole space; and that the 
long narrow passage in tho space shall bo constructed in 



ing inatorialiii thin iniriiaturofi^'ononitor almorb about Ihroo 
pints of g'asolinc, or enou/^^h to last i<m iiourn or inoro. It 
is well, howovor, aftor oach exhibition, to r(‘])loniHh it by 
an additional half-pint, or onou^li to ro-Halurato the niato- 
rial, to insure its boing always roady. It is char^od by 
openin^^ the sido or outlet cock A for vent, tlaui rornovirif^’ 
the middle stopper and using its socket as a funnel In 



practieo it can bo replcmished HO as seldom to have niiieh 
if any to pour out 

Ah is generally known, gasoliuo should not be poured 
out cloHo lo a (Iro or flame, as llie (‘Heaping vapcjr Is v(‘rv 
inllammablo. We may avoid eandlo-ligbt and diHagnnmblo 
fumcH by doing this work by daylight, in the open air. 
Ah tho vapor is h(‘avier than air, H will not eseape^ from 
the generator ev<m while the cocks rtmmin opcui, hcn'auHo 


lunnib 11, except wnen receiving me cnarge. There is no 
Irco fluid to slo]! or spill. So we have in this small genera- 
tor, with no tendency to escape, more of the hydrogen 
element than is contained in the largest gas bag or cylinder, 
and in a state to readily combine with air or oxygen, to 
])r()dueo a burning gas which is in the fittest condition to 
bo brought to a focus on the lime by an independent branch 
of oxygen. 

TIxq vapor taken up by the air or oxygen is not explo- 
sive while the charge lasts, and it would last hours longer 
than the longest exhibition; and it cannot explode in the 
generator at any stage of exhaustion, because the spiral 
pasHage is filled with cross strands so closely and tightly 
drawn as to prevent all tendency to vacant space. It has 
repeatedly been worked dry with oxygen, on purpose to 
cxjdodo it if possible, hut without being able to effect such 
a rc'sult. When dry, after many hours of continuous work, 
it (uin ho made to snap in the tube of the stop-cock, and the 
material can then ho lighted inside, like a fuse, if oxygen 
is continuously sup])liod; but .no one cares to run it ten 
hours or more without filling, unless it he for the purpose 
of oxporimont. 

Methods of TJsing the Generator. 

Hitherto the concentric jet has been required for house- 
gas direct from the main, hut reinforced by the generator, 
it works well in the mixed iet, while without this reinforce- 



(loiibtlosH be prefoTred by luuuy, as the oxygen in it savcB 
that mueh of the supply. 

But oxygon itself, whoso power of taking up inllamniablo 
vapors lias long been recognized, is the nuust convenieufc 
agent to iiso in coimeetiou with this gi'iu'nitor ; for the 
pimsui'O to whioh the oxygen is Hubjeaded to bring the 
Hame to a focuH, is available als() in producing the (lame. 
The current of oxygen from the supply ( btdow S, see 
diagram, p. 180) is in this ciuse divided, by aT eimmaiUon, 
into two bniiudies, one branch passing through the 
generator (in Jit A ami out at B), and (‘outrolh'd hy the 
hydrogen key If, at the ji^t, U) fet'd the Ihune, and the otlu'r 
branch jjassing through the tubing 6, and emdrulled 
directly by tlio oxygen kt^ O, to bring llu' llame tu a foems 
on the lime. 


SnappiNf/ Back. 

In this generator the oxygt'ii has m open chamluT 
around or through the saturntetl material; it 1ms none 
made for it, and it cum make none for itstB’, through whieh 
it can, under any eomlitiuns escape licking up its fill td' 
vajior, wlicn charged t\M direc.ted, or in which it can g(»t up 
an explosion. There is some (»pt'n space in the tubes and 
J('t, wlu(^l), however, is so small that an explosion in it is 
(uilled Huapjiiug luick. 'rhis may occur if tlu' cdmrge is 
allowed to become exhausted. 



a ycjllowish fringe, just visible. The worst feature in the 
jet snap is the possibility of its continuing to burn in the 
chamber. This mischief may be known by its making the 
j(‘t hissing hot, which should be. immediately stopped by 
shutlirig tho key 0. 

If tlio oxygen supply has a double stop-cock, one key of 
which controlling tho supply through the hydro-carburet- 
cr, tho oth(‘r key being in independent connection with the 
oxygen jei-key, then tho working of tho now way is just 
like tlie old oxy-hydrogon jot, rccpiiring the same cautions. 
Hut if, as above described, the T connection is used, then 
tho oxygon jot-koy must always J)e closed before tho supply 
key, or elso tho compressed elastic vapor vents itself at the 
j(^t through tho oxygen channel, and will surely snap back. 
So with tho T connection — tho operator must form the new 
habit of shutting off tho light by first' closing tho oxygen 
cock at th('. jc.t. 

Doaliu’s mostly have occasion only to keep the heavier 
gasoliiH^, rcMpiiring to bo heated by tho burner. If such an 
article is ])ut into tho hydro-carburotcr, it will snap back 
if it lights at all ; it may make tho limo incandescent with- 
out th(^ turning on of tho oxygen key, in which case it is 
im/it to b(i us(ul. Tlio (thargo may as well bo exhausted as 
to bo of tlio wnnig material Gasolino of 88 gravity is used 
in all tho gas machiiioH which arc oporati'd by a blower. 
It is usually sent by tho wholesale dealer, however, direct 


— 1. Do ru)t allow tho charf^o to bta'oiiuM'KhauHUMl ; 2. 
Lot on gan ouough, eMpccaally ol* hy(h*()g<‘n, to niaktui fair- 
nizctl incaudcHccuoo ; Hhut oirtlu* light by firnt clumng 
tho oxygen cock O lit tho jot; 4. Don’t nhut it oif with a 
jerk. 

J^o Back Bres^surc 0an Reach the Supply. 

It may bo hwu in thin (yamootion, that in thin Hyntom 
tho only direct proHauro eomcH fnati tho oxygiMi aupply, 
Tho little Unit apillH over Uiwanls tlu^ ji't whoa the eiirrent 
in firat atopped in not felt back <d’ tin* T eouueetitm. Tlio 
closed 8top“C(K'.k which kiH'jw the nupply fnnu getting out, 
tliough it proaHca Imrd to get oul, will k(*ep what in out 
from getting back, fm* it <1och not prann at all* The vapor 
remaining in the gtmerattm being heavier than air, will 
remain at rest till again [)U8hcd forwnnl by tlu^ aupply. 

With two gaH-holdcrn under diHenuit di'grta's of prtwure, 
ono gas can bo driven through the mixing ehumher of the 
jet into tho other, but with only one it in iinjiuRMihle, With 
two giundioldora, one kind can he careUwly emptied into 
tlio other, which iHHometimeH donc% but with thin apparatUH, 
sucli a blunder in out ()f tho (pu'^thm, 

Thus in our persevering search for <langers, we n*ally 
find none ; not oven Buch m belong to the old apparntUB, 
Wo may fairly conolinle, therefore, afl4»r a full examina- 
tion, that thirt HyMtcm of apparatus in the ciiHiwt, cheapeBt, 



1 . It requires hut one gus-liolder. It doubles the troubles 
toluive two, cspccuilly if out of reach of coal-gas. 

2. ''riie one pressure carries forwa'rd both elements, so 
its running down does not distuid) the even l)alance. We 
vary the intensity of the incandescence by the one supply 
key. Turning two in B\iecessiou, as in the old way, dis- 
tui’bs the equilibrium, and mars the exhibition. 

d. More of the hydrogen clement reposes in this minia- 
tur(i gas machine than can bo compressed into an ordinary 
biig or cylinder, while it has no such tendency to escape. 

4. The hydrogen edornent in the generator does not 
<lotcriorate, or waste, or injure the holder. It will keep 
indofmitcily. 

5. It HupersedcR the necessity of resorting to the con- 
<’.iailric, or to the alcohol jet. 

(!. 1 1 do(‘s away with the cumbersome and troublesome 
apparatus (‘or making aiul storing hydrogen gas. 

7. .It makes the Ixist light as attainable in the country 
iis in tlu‘- city. 

8. (biHoliiu'. with Ibis machine yields a uniform quality 
o(‘ gas, Tlu^ o.xygen lu^ks up vapor from every fiber in 
its Ic.ngthy piussagc, so there is no injurious refrigeration, 
<ir precipitation of the less volatile portions, as in surface 
vaporizers. Some liydrocarbou fluids vary much in quality, 
and mau'Hsarily contain more or l(;ss water ; but gasoline is 
mibydrons, and a standard quality is supplied by the trade. 


eitioB Ihoro iH but lilUoailililional in liavin^^ Ihu 

au])pIio(l in both cylimlorn, and opornlnrH arii UBod to it. 
Mueli of wliat I Iitivo hero naicK and all tliat I Jiavt^ ia^rc'* 
tofuro Haid, iH a])})licablo to tb<^ oldov nun bods. The ous- 
toinor, wlio pays bin inonay, takoH his choiiH'. 

ABRIDGED DIRECTIONS. 

Tho gonorator is charged with an nnudi ganolinc, of 
about 88 gravity, as will bu btdd by cii[)illary attraction 
when tho free (hud m drained oT. Tiu^ cbnrgi' i.s puurcii 
into tho Hocket of tho middlo atoppor lb aftt^r it in rcnu}V(‘<l 
and tho cock A in opoaod for vent, and Uuni ibo ovtunduirgo 
ia drained back. 



Tho cnnnoctinnB and koya of tho generator and jet aro 
beRt Boon in tho diagram an hero arranged (which in hi‘re 



irt auacliotl to tiio oxygon ooclc U. 

Iijsort; the liino in its socket at the same angle with it, 
HO it will keep the saino position when revolved, and set it 
by tho Horow K, just so as to clear the jet as it revolves; 
turning to the loft 1 )uh 1 lcs the lime nearer, turning to the 
right (lru\vH it away. When in the lantern and lighted, its 
noarnoHH to the jet’s mouth can bo seen through the blue 
glass in the lantern’s side. 

The Hciopticon, with its door open and its lid raised, 
reetuvoH the jot arranged as shown, with the keys H and 
O projecting. 

Notk— The pressure of gas pumped into a cylinder by 
steam powc?r is 200 pounds to the square inch, moi'c or less, 
which is controlled at the cylinder by its key. The bag 
proHsure, produced by weiglits, is loss than one pound to the 
H(puiro iiudi; ho the bug vS top-cock is left wide open when 
in UHO, and the i^resHun*- is regulated by the cocks at the jet. 

Opcmthuj wUlb iha oxygen cyliiuhr, — Close the oxygen 
cock ( ) at tlu^ j(^t, and opem wide the hydrogen cock H, 
aiul Urn generator cockn A and B. In lighting up, turn 
tlie eylimhw key with caro, by giving little taps upon it 
till the light conieH up to about the size of a common gas 
light. Ii‘ it ae.ehlentally gets on too strong, make some 
allowauct^, while turning it back, for the subsidence of the 
eliiHiit'. fon^e producuHl by the over prosHurc. 

Turn the oxygen on to tliis Ilamo by opening the jet-cock 
(\ Tlim will urtdwililv iu)t brimr the flame to a focus, but 



hwidrad powuh of we((jhL—Tlw up(»u tho 

board may l)o l)ag8 of ntoiui or Hand» or \vhul{‘V(T U jnont 
couvoiueiit in tlio l(j<*al!ty. (dos(\ tlio oockn at tho jt't, and 
open tlio bag niop-oock, and tln^ g(MU‘ralor cocd^H A and B* 
Light up an tho Iiydrogon cook II at tlio ji’t Is opened, and 
turn on tho oxygen by tho cock (), turn oil* thodiydrogeu 
that is in cx<*(’.Ha till tho light is miflleii'iitly bright. 

Focus aiiicturo on tho screen, and then withdrawing it, 
80,0 tliat the disk in clear. TuhIi in tho ji‘t, to clear olFany 
yollowncsa in tho margin, but not ho far an to darkini the 
middle. If tlio bottom or to|i in dark, raine or lower tbo 
jet by tbo se.rcw I). If tho right or led in dark, move the 
jet to left or riglit, by turning both sidi^ screwH forward or 
backward, with a hand on each. TighUm the ji^t by acrew- 
ing both tb('H0 HcrewH in. 

If tho light needs hriglitoning whib* the adjuatmentH at 
tho jet are all right, turn on more oxygi‘U from tho eylin- 
dor, or put more W'eigbt on the hag. Witli tho bag, liow- 
ever, tbo light may borimning with both jet eocka partially 
cloHcd, Avbieh may be o[)(*m!d iia the liglit r(‘C[uir(‘H. 

Tho lime cylinder is turned by the aerew ( 1 , a tjuarter 
of an inch or ao, every few minutes, or uh oflim m tho light 
is imiirovod by it. 

In regard to aize of disk, and diatam^o of tho npparatim 
from tho acreeu, tho ordinary lens (if not too near) makes 
tho picture on tbo acreeu half as much in diameder as the 



and adjustments to match. 


lyissolving Views. 

Dissolving views are produced by two lanterns, projecting 
])i(*turc3 on the same s])aco on the screen alternately, with 
a gradual change. 

Tho dissolving cock, fastened to the rear end of the 
lantern box ])y screw-heads jutting over the edge of its 
wedge-Hlui])ed flange, has a lever hanging down from its 
head, by which it is turned from side to side, which turns 
thci gjisos from one lantern to the other by means of its 
two T connections. Tho three nipples of the T near the 
lover are for hydrogen, marked TI, and the three nipples of 
the T near tho flange are for oxygen, marked 0. The H 
and O brainJics of the supply arc attached to the lower 
II and 0 ni])ph‘S, and tho H and 0 nipples on either side 
arc (‘unn(‘(d(‘.d l)y tubing to tho II and O jet-cocks of the 
j(‘.t. on ih(^ same side. Tlio right-hand lantern, say, with the 
lov('r turiH'd to tlie rigid., is liglitcd and adjusted like a 
singh^ lanLt'rn, and so tlio left-hand lantern, with the lever 
turned to the leil. 

Wluui a pie.turc is focused in each instrument and with- 
drawn, bring the le.vtT to tho middle, and move the lanterns, 
j)ivot(‘.d to tho Bcrcuv-lioads, so tlio disks will coincide. 

'■J'he II slit in the cock is cut so deep as to leave a small 
light in tlio ofl‘ lantern, but the 0 slit allows the oxygen to 
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when the lover in in the middle. W^ith e.yliiuler 
it IB difrorent. Hie Binall vent allowed by the cylinder key 
is only juHt fill iricient to Hupply one lijLcht; for nu (‘jceana 
cannot with Hale(.y to the conneetioiiH bo rcBtraiiU'd at the 
jot. Now when the lever Imnjjcrt down in the middle, tlie 
Hiipply, which in junt eiumgh for one in dividt‘d into 

two parts; ho, at the best, lij^ht cun only Imlfniip- 
plied; but it ia worne ; tlu^ olf lime takes Home <tf the Hup« 
})ly to lieat it np a^uin to incaudesemux^ ; and besideH, it in 
diflicult to keep the balance ho iliut each half ll|>;ht nhall 
bo at its best with the half supply, v^o it ctnueH to paws 
that much of the Ho-calliul diHHolviuK eonniHlH in U'tting' one 
picture dark(Uidown,afl(^r which (he oUier bri^htrnHup. 

With the gas geiuu’ator, Imwever, the air ])r<wure, prin- 
ciple before spoken of heljiH lUl up the midway deficiency. 
Now if with this, a little over-prt'HHuro is allowed from the 
Hup])ly, and the lever in not alluweil to swing Its full di«- 
tauco from nide to side, only far enough to kcH»p the light 
at i(;H best without noise, the olf lantc'rn, bi‘lng so nearly 
ready, will brightou up before the acting lantiwn, darkens 
down. By this method, disHoIving with the eylimlm be- 
conu'fci as even ius with the gas bag. It may require somi^ 
more care in doing it, and it will consume some more 
oxygen. 


A JSTew I>ouhle Cane* 


No available artificial light is so intense and concentrated 
ae tho Electric arc light. Variations as to its intensity and 
jtH holding to tho same focus, however, havo hitherto dis- 
(H)uragcd its use for lantern projections, even by those who 
havo a dynamo or powerful battery current at hand. But 
we havo now, in the Edgerton Electric Arc Lamp, a con- 
tinuous, steady liglit, resulting from the Edgerton and 
Doriot patent feed, and from its being held to the fixed 
and indestructible iridium point, i. See diagram. 

Its intensity is many times greater than the lime light, 
while it emerges from a smaller space. It performs wonders 
ia microscopic projections. It continues in action and in 
focus without watching, and it can be switched on or off by 
a movomont of the lever L 

Description of the Edgerton Lamp» 

Tho lamp is a single carbon arc lamp, using for the 
negative electrode an indestructible point of iridium, 
mounted in iron. Tliis arrangement allows a more simple 
and 8tea<ly feed motion than can bo attained in a two-carbon 
lamp, inasmuch as it is only necessary to supply the one- 
carbon at tho exact rate at which it is vaporized by the 
current. This supply is fUrnished by passing the carbon 
rod between two metal rollers hold firmly against it by 
springs, and driven by two cog-wheels and a ratchet 
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no moro than a thirty-Hoeoncl of au inch, whiU^ UHually it 
ia imporcoptihlo. Thia alhnvB of tho glc»win^ (*urhou ))oint 
being alwaya retained an a centre of light to fo<*uH on, 
which givoa tho j)icturo au unuHiuilly nteady illumination. 

As to tho external portions, as sluivva in the* cut, ;; n are 
tho positive and negative binding post^. At a, a spring is 
fixed for regulating the weight of the armature^ to the 
different currents. Tho bottom of the hunp4)ox, 6, m^rves 
as chimney cap to tho sciopticon, ami the inverted cone o 
reflects tho boat away from tlm open below* (‘om- 

monly the carbon is let down through the lulus hut in 
this focusing lamp a shorter, and narrower eurbtm, r, is 
inserted from below, and is held by a tube which is StHC‘lf 
moved by the macluuery; this arraugcuueut biung con- 
sidored moro convenient for lantern use. Tht' bandits to 
tho switch is handy to tlu^ open end of tho seiopLieon. The 
reflector, r, is adjusted by the screvv at its l>a(*k, or can be 
romovotl when not wanted. The elbow holding tiio iridium, 
if is adjusted by the screw to the left of/, and tho iridium 
is raised or lowered by tho screw to the right of/. The 
metallic part of the foot,/, is shod by a wotulen block, made 
thick or thin, or whle or narnjw, to suit any lantern or 
other use for which it is required. For the seioptieem this 
insulating wooden shoe is the width (jf the limedight jet, 
and is adjusted and held l)y the same side screws. Imlctul, 
no change in the lime-light scio]jticon is retitured but to 



ho invnftAtl when the snace in any lantern 


What may prove the l)(‘fcib ximxm ui jjnxuioiog HuOunont 
electric current in roaorvod for future eonHidt'raiiou. 

ThoEdgortou lamp in uaed at the Franklin Inatitute 
^vhe^e it is the admired of all obnerverH* 

Mr. Holman aayn 

** The projecting microscope for numite objeets requires 
a steady light of groat intensity at a fixed jioint. Hun light 
is intemao, but not imdor control aa to tinu^ and place. The 
lime light is atoiuly, but net sufficiently intcuise to magnify 
to a largo size a very minute object; iuemiaing itii power 
increases also the area of ineandestHuiee beymid what is 
available on so small an object. Tlu^ ptwitive t‘leetrode of 
the arc oloctric light gives greater intensity from a smaller 
point, but has hithcrU) been found unsteady, aiul of variable 
focus. It is now found, however, that the Hdgt‘rton iridium 
electric lamp answers all requirements in a vt‘ry remarkable 
degree, I have the lamp which I use inverUxl, as thus it 
seems to mo btBt suited to the ‘ Holman Lantern Micro- 
scope^ of the Franklin Institute. I find it works lujnally ' 
well in that position as when er<Hit, I tibtain vt^ry satisiac- 
tory work from it; the light being very sttmtly and clear, 
givinggood definition up to three or four thmisand diameters, 
with illumination enough for double that maguifieatioiu 
For class demoustratitm in general I think it a great ac- 
quisition, as the amount of light is so great ns not to rcqiure 
the entire darkening of the room. I), H. Hocman.** 



leiKscjH than nan well bo used with an oil-light lantern. 
Those properties and variations may, therefore, receive fur- 
ther consideration here, and in the order of the general op- 
tical arrangeinent previously shown on page 25. 



THE REFLECTOR 

May \)tilize a portion of tho backward rays of the electric 
light, a,H it docjH that of the llamo of a lamp or of magnes- 
ium wire; hut tho lime light has no hack rays to he re- 
When used alone, the reflector may to advantage 
large and parabolic in slmpo, but acting with a con- 
(hmser, it must have the light 1 in tho coutro of concavity, 
HO it may reflect tho rays back through the light in the di- 
rection of a b c. 

CONJUGATE FOCI. 


Th(^ diverging rays from 1 are rendered nearly parallel 
by tlie <H>]l(^cting -lens, and then are converged by the 
cH>ndenHing hum, through tho picture slide at its surface, 
to the ol)jeciivo, by which the inverted image of the picture 




i on tho Hcrmm at i, in in tho (’oiijiig-HU* foruH of the oh. 
jcctivo. 

THE SIZE OF CONDENSERS* 

The CO nun on nize of the Scioplieon eondenwr in 4 S-KI 
inchcH, to iimurt' a 4dnch clear (liiune!(‘r. Thi.n Hms \\\\u 
nniuiicB the 8|-inc‘h optnunp: of tlu^ n{*\v-de|mrtttre wchhU* 
mounted nlitloH, ami ainti the Sf^-inch i>i)eninfc cif 

tho crvHtal nlidcH, with enough Hpnre margin for any but 
caroloHH variatiouH in plnciuK tlnuii. It, Innvever* ruundn 
the ang‘ular corricrn of Btjutire Bltdc'n a liDh' ; but there are 
not many Hut»h in market 4he umtH of nearly all ntjuare 
hIIcIoh being made with rotimled ct»riuTB, 

Tho clarmHhell (‘omhmstT, hu calleil frtuu itn btdng hinged 
at top to allow the raiaitig of tin front letm U\ a hori^.cmtul 
poaition for uho in the venleal lantern and for experinuuilH, 
Ota, is made with 4| inehen ehatr dinmeft'r, which over- 
reachoa the right-angled eornerB of the Hlitiea three iuehen 
S(pmro, We ako make a feimdj clunenhell eondenHer, Init 
we think: the 4|"inch aisse in better fur ordinary piwpoBt^H. 
Some prefer a 54nch or even a larger cMindeimer Rjr Ildnch 
BlidoB, thinking that it illuminates them ladder hut it is 
easy to nee that light falling tJUtKide of the elear oinuung 
of the Hlido, Hervea no gtual purptwe ; it Imw to he nuinketl 
to prevent Its reaehlng the stTtam ouiHiile the slide frame. 

A very large aomieuBer, with slldcB liirgm in projjorlitm, 
UHca more of t he light : hut there is the diMiulvaninge of 



wiKuu iijo luicrojscopic aiiacBmeat 
is placod, the light is whito and even. 

Th(^ (!()ll(Hing olcrnont of tlio condenser often has an 
ad(l(!d Itins Ixdiind it in tho aaino position, but generally 
snuilh'v, as, bedng so n('ar the light, it catches all the rays 
that it can bond to ilie two larger lenses in front. The 
dinioiilty of obtaining clear glass thick enough for very 
largo lenses of short foous, may in some cases make it ex- 
|uali(uit to us(^ tliro('. tliicknosaos. There has 
iHum mu(di said and written in favor of the 
triple coiuhmser, and also in favor of an ac- 
curaUdy prescribed Bystern of curves in it, 
whicdi may b(\ of a])preeiable value ; but for 
llu^ Hiz<‘H abov(^ mentioned, it seems un- fig. 52. 
n<'.<M‘SBary to add two more surfaces of glass for the light 
to pieiv^o. 

THE CONDENSER PRACTICALLY ACHROMATIC. 

Tlu) condenser, after H(‘parating tho light into prismatic 
colors, (^v(udy ro-distribiUes it on tho picture, so as to pro- 
(luen homogeneous light, like its source. A non-achromaiic 
ohjee.iiv(s however, gives fringes of color, because an even 
distribution is pn^vented by tho markings and shadings in 
the ])ieturc^. It tilso produces an indistinct image because 
tht^ focused peiicils of light are spread by spherical aberra- 
tion. Home colored rays, at tho margin of the condenser, 
.wo wPh ihoir are in nractice cut off by 



gram, e([UHliz('s th(^ w'Vi'ral n'fnuMiiig iingh'H, and givrH a 
inoro oviai illuiuiaatitui. Kur n'asniiH fnr whirli laHh tlm 
coiultaiHc'r and (dgju'tiviMirt* r<’Spnnsil)l*\ thfiuiddlr purlitaiH 
of Uio (link on llin H(*ronn nto Hoim^wlint tho hrttrr liglitrd ; 
whiah, howovor, given beth^r to ulmt unMinuuHy tlie 
nmn^ inipovtani purtn {»r the pu’lttre. For Al-HTrulion mid 
ilH caiiHon, hih* |>. I (J, etr, 

OFFICE OF THE OlUt GTIVt . 

Without tin' comltMiHt'r, itn light wmdd he f prend over a 
piano, at Ji, of over liO nqiiure inehrM. the middle vnys of 
which would bandy make the middh* ladnm td’sbe pic'tnre 
viHibhuni the Hcrej'u. Without the objeetive, the diverg- 
ing pomdln from every ]adnt in ilte jdelure would ^pread 
over the HtTeen, ho lliere would he no image at nil, 

Iftho light 1 (Fig. hi) eould tdl proeerd from a mntlM*’* 
mntical ])oint, and he refnieted without nherrntion, then a 
be, being wdllunit marginal ruyn, would (*orr<‘eily 
the individual rayn filling the whole ^pnee hetWiMui. as fur- 
ther Hhown in Fig. hO. Tln^ ffaum wouM he h merc^ ptdtit 
at 3, Pig. 51. The nereen at i wmdii ^how nu inverted im- 
ago, either with or witlnmi an ohjeeiive, of a ni/.e t!e|HUiding 
mainly on diHianee. 

But light ne(‘eHHarily tK-eupieH h^^nw npaeo, nmi though 
IHUudlrt of ravH fnnn eacdi jniirii in tt are foetmed in a plane 
at 3, making there an imagt^ «»r tlu^ light, yet the ohjeeiive 



IcvBH porfootly it docB it. 

PENCILS OF LIGHT ILLUSTRATED. 

By uHin^ a lautorn in a dark room where there is con- 
Hi<lera])le floatinfc dust or smoko, we may see the coarse of 
light as outlined in elomontary diagrams, but we cannot 
Hoparatoly sec the pondls of diverging rays proceeding 
from every point in its course, nor the pencils of converg- 
ing rays proceeding from every conceivable space in it. 
PoiKulrt' of light, however, which we cannot separately see, 
may be outlined in diagrams, and correct theories thus 
illuHlratnd can bo verified by experiments. 



I.1I 


+£1 ft vinl a b c. as shown in Pig. 


clivorp^in^ from ovory pt)inl in tlu' liju!;’hl, whioh piwH through 
the condouHor, uro focniHcul by it at tlio ohjrrtiv<s m a tl c 
at d' — a f e at f, and a o c at and {•onvtT^^inp;' ptmcilrt 
IVorn tho whr)lo luminouH hjhu'o fallini^ uj)t»n nich p(dnt in 
tho picture, and divoriyro to tlu^ ohjooiivt', and 

are conveyed by it to eorrenpondini^' pointn in the nua^^e, 
as d 0 a' to a''— d o b' to b", and d o e' to e". 

THE MORE CONCENTRATED THE LIGHT, THE SHARPER 
THE IMAGE. 

We thus sec that if the Hlv.e t>f the lijrbt ia Iohh, mudi pen- 
cil falls on a 1 i*hh surface of tb(‘ tihjectivt» bum, uml at a Ichh 
angle, and is therefore nubjeud to lenn nUcTratittn. 1'hnt a 
largo area of light lends to bhir the image nmy Im prtived 
by a simple experiment. By moving, miy a lime light, b) 
tho right and left of its true pliu*e in the lantern, a half- 
inch or HO, we pereeptibly move the image on tlie nereem 
This offect is exaggeraletl if out of fmnm m it ne<*eHHarily in 
a little Homewhere, even with the irn^Mm. The image 
of a varllcal lino in the picture, made by one aiile of n wide 
liglit, will not therefore etdneide with the one iniiib* by the 
other sido, and not exactly with the one made by the udtb 
die. How, then, in an exhiiiition w ith a bidky llglii at all 
tolorahle? Heally, the centre of the light, bring all avaih 
able, is the moHt effective ; ho the tlimincr of the 

imai/e Ih Imrdlv tnkro hitf 


])avt of it tho objoctivc Ions, and that in pencils of 

Uk) wide an anf>;lo to bo sharply focused. Objects with 
polinlu^l HurfacciH show brighter and sharper, because the 
light is loss (liiruscd. 

THE RANGE OF OBJECTIVES. 

S\)ppoHi ng the light 1 to bo 2^^ inches from the back face 
of the condoiiHor, then multiplying this by the numerals 2, 
a and 4, in Fig. 51, wo have 5, Tl* and 10 inches, which 
are about tho dintaneoa from the front face of the con- 
donsor, of objectivcB 5, 1 1 and lO-inchos focus. The diam- 
otor of tho imago of a 8|-inch circular picture made by 
thoHo loiiHCH, is a half, a third, or a fourth of the measure of 
its (listanco away. For theso coincidences they have come 
to bo calk'd half-range, tlurd-rango, or fourth-range. For 
example, to produce a disc of 20 feet in diameter, the half- 
range rcMiuireH a distance of 40 foot away, a third-range a 
(liHtance of (10 feet away, and a fourth-range a distance of 
80 fet^ away, etc. A half-range objective matches a con- 
(I(um(\r of a-irudies focus, but for tho third or fourth range 
th<^ focus of the condenser should bo longer by a fourth, or 
lialf an inch. 

Moving the light forward, however, moves its focus for- 
ward, anti drawing it back draws its focus back— having 
the Hfuue elTect, within limits, as a condenser of a longer or 
fnnim A li/rht t.wo incbcs OF Igss froiu a con- 


o(vnnofc well match the Hiimo condouHcr to a lialf and a 
fonrth-rango. 

THE LONG RANGE REQUIRES A CONCENTRATED LIGHT, 

Counting the light inchcH hack of th(' condmim^r ( Fig. 
51), the objoctivoH of half, third, or fotirth-rango will Im 2, 
3 or 4 times that difltanco in front, and the fucuned light 
will bo 2, 3, or 4 tirwoa its own slm Light half an inch 
in diamotor will pass through tln^ half-range at 2, hut not 
through a fourth-range of the name opening ’ -ho we use a 
larger lens. 

Wo see, thcroforo, that neither a bulky llglit lujr a small 
Ions is suitable for the long range. We see, also, that a 
light much in e-xcess of half an inch wide, or an inch ami 
a half deep, is mostly wasted, its I'ffcct being chitdiy it) in- 
tensify the heat of the Ian t(Tn. We see further, that for 
microscopic objects placed t\ear the focus of the contlenser, 
all in excess of the sisie of a pin’s htuul is wasted only, 
with the lime light we are obliged to prtuiucc a larger in- 
candescent spot in order to get greater tnlensity In th(» 
middle. The larger incandescent spot als<» makes the 
alignment less difllcult. 

Tlio Electric Focusing Lamp, descrilMHi on page HU, is 
particularly well suited to the exhibition of mimTtmeopie 
olijecta, not only because It is uume contHnitraied, but also 
because the objects, mounted In balsam »» anti «*s|MTially tht^ 


calUul tlio Hcn'oii. It may be a wall, or muslin, or paper, 
or whatov(^r (uui be nioinited so as to present a smooth, 
white Hurface, without gloss. 

WIhui a inuHliu serocm is hung between the projecting 
apparatus ami the spoctat ora, it is the common way, and 
it is the l)(^Ht way, to give it a good wetting. Oil or wax! 
ronch^rs tiie muslin more translucent, which is better, and 
the a})plicatii)n does not have to be repeated at each exhi- 
bition ; but, if large, it is hard to manage, and it soon be- 
eoiues enMised, and soiled, and yellow, and then there is no 
ludp for it. The phantasmagoria! clToct, once so popular, 
eoiisislH in showing front the back of a wet screen, a ghost, 
for examph^— at first small and dim, to suggest distance ; 
them, by moving the lantern steadily away and attending 
to tlm foeuH and light, making it grow larger and brighter, 
HO as to give to the gliost the appearance of approaching 
the Hpe(‘iatorH, It is also somotimos expedient to x^lace the 
instrument behind the sen^cn, for ordinary exhibitions, in 
ordm’ to keep it out of sight and out of the way, or to ac- 
eimnnodate the room. 

h’or th(^ immt part, Ivowever, the projecting apparatus is 
UKcd to the lH‘Ht advantage in front of an opaque screen, 
which, HO far jih practicable, should be bo opaque as to 
waHle no light by transmission, and bo white as to lose 
none by absorption. 

h'or a pi'rinancnt screen, it is a good way to stretch the 


RWOVR for a nmn'ii, nay ton f(‘ot wido; but a wi(U‘r H<‘r(*(*n 
rcMiuiroa a lunivior rolh'r lo ktn*]) it from stiiririn.L!:, anil from 
bocou)inp: at l(‘ng‘th ponnaiuuitly orookoil. d'lu' lu’ook oun 
1x5 oount(5ni(‘.t(5(i Honiowiiat by koopini^^ it roundini^Hiiio up 
wlion not in uho. 

A roIler-H(!ro(‘n of inodorati* nizt' oan also bo <*arriod fnun 
place to place. Portable xupportH, wbioh oan bo ndjuHtod 
to variouH lieij^htH, may bo made of say two uiripn of board 
for each Bide, laudi throe inoiu'H wido ami ton foot lon^^’--. 
one of them to buprovidtxl with a oollar at its ond for ihtt 
other to Hlido throug’h, and to bo luudi' fast liy a thumb- 
Bcrow thrau/>^h t,h(5 oollar when drawn apart to a Hunioiimt 
length to wedge Ixdwoon the floor nriti coding, or Itj a 
proper length to h'an against the wall 

Macli Bupport in Huppliod with a oortl running through a 
hole or a pulley at its top, with both cuds rt‘aobing tlu^ 
bottom. ThoHo BupportH arc orootod the lougth <if the ndlor 
apart. Two operatorn, one at each ond, tmroll tbo noroon 
upon the floor. lOaoh attaolu’S one omi of hin cord to the 
roller, and with the other mul they togidhor haul thoHoroon 
to its place, ami tlien tie the cord lo the sitii' HUpptwts, or 
to whatever elno in handy. 

Rometimen the Bituation in mioh that the soroon oan Im 
drawn up to Borew-oyoH or Homo othor nuppfui in the ooib 
ing, which ofoourHo w^ould HUporotulo iho mnv^hii v uforort. 
ing the aide HUpporls. 



Take yarclH ol l2-(inartor sheotmg of the best quality, 
and (livid(^ it. into tliroo ociuul lonp;‘tbs Sew the breadths 
tojiretlKa* with an over-haiul stitch, so that when 
opened and rublxal down, the selvedge will just flatten 
down This us a scroon about 25 feet square. Hem 
tlu^ raw at top and bottom tiij^hlly over a cord, for 
HlreuM'th. Hem tlu^ sidi's t] iiichcB wide, to allow the poles 
to pass fnxdy throuf^’li Sew into the same seam a strong 
d-ineh loop, Htrmidling t]H‘. hem, 8 feet from the bottom, 
and S fei't from tim top of (uieh side, or hook rings in at 
tlu'S(* phuu'ri, and bav(^ two guy-ropes attaclied to each loop 
or ring, long enough to nuieh out to screw-C 3 T.s in the 
Hour (dingonally front and back) when the screen is mount- 
ed to iU gr('at(*Ht Ixught Sew a strong loop or i*ing very 
Hirongly sit ('aeli (‘.orner, but not so as to obstruct the en- 
trance of the ])ol(^H 

For sid<^ supports get 10 ash poles, each 0 feet long and 
1 1 inches in diameter, which gives us a set of 5 for each 
side. ^rak(‘ H ]>i(‘ceH of brass tubing, each 0 inches long 
and 1] incli outside diameter, and have the ends of the 
poles lurnml down so as just to fit the sections together 
with i\nw K(‘<*iionK of tubing, thus making two poles, each 
80 fei't long lUvi't eae.h tube to its bottom section, leav- 
ing its upper part as a frf ‘0 socket Bind with a ferrule 
1 )h‘ bol.t(un of (‘ach bottom section and the top of each top 
Hcction. Insert a spur into the bottom of each bottom sec- 
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tlH5 guy ropcH i^.u'.vauug \ uv Hm-rn nM(uin‘H a inn'Hoti at 
each Hula, with uiw or two aHHii-tunts fur ourh, to ImM tjm 
guy-ropisH. Lot <‘arh oiuhinun run Iiin bottuin Hootioa of 
tho polo through iho (‘Utiro Imgtli of tin* hoiii on hi,^ 
of tlio Hcroon ; (uii^ (mhI of pnllf^y ropi' to itn oornor 
loop oil tho s(*ro(*n ; hnn<l tho guya from tlio pulliwH {umI 
thoHo from th<‘ mdon of tho Hon'ou tti tho to hold 

an<l control ; add to cucli lop Mt^uion mio alft-r luonlMT of 
tho lower HCcticmH till they nro raiM-d i.» tludr full hoight ; 
draw the acrccn up to tlu^ pidltw^ hy tho Iom.^i* tnid.H of tlio 
pulloy-ropoB, and have thtun niu! tio' guy riipon tiod t»> tla^ir 
roHpcclivo faHteningH. Spn^ad out tho Inttinm ciftho puIoH, 
which will h(t hchl tlown in pliiro hy wioght mnl tho 
tigJitnoHH of iho ropo.H. A litilo iMljtiHiing luul tiglaoidug 
will HDiooth out iho wroou luul nink** it liruni tight. Tho 
ropem UHcd aro alamt tho Hi*/4' tif a clot hr ^ lino, iir j^iunilrr. 
Tho guy-ropoH atfachrtl to tin* hm\m nmy rnunin or ht* ta- 
ken off when tho nerron in takrn dowti. Tliu MTi‘rn may 
1)0 folded to a length to wrap ahnut thr tni >^rrlioim rd the 
poloa, and tho whole kept in a box U * fi-ut imig and n huji 
or HO Hijuaro. The uumher of wrthtnH nmnl, luul uihrr tir» 
tailfci, an before mid, ran hr varied lu rirrnmHituirr>«. 

LANTERN PROJECTION!^ AS AN EDUGAtlONAL 
APPLIANCE. 

Small picture^H, llurngh inviduahh^ fur pm air une, mnn 



l.ho aiyuiuj toruploH and pyramids of the river Nile. They 
may run ritjt through the beautiful palaces of Versailles, 
or may soo pass Ixdoro them a panorama of events covering 
ago^ of ancient hislory. 

These woiuhadiil Huu-picturca, soon as they are, magnified 
and illumiuaUul by the intense lights used, convey to the 
mind of the apo(dator a better idea of the places and scenes 
dopitded than could be had by reading volumes upon 
Volumort of boi)ka of travel. In speaking of the statuary 
showri, the arlistH thamaelvtvs say, that the fullest beauty of 
tlu^ original stmlpturo is atenunsctopically reproduced ; in fact, 
the marble seeinH HtaiuUng out before you iu bold relief. 

rrojectod pudurt^a iu the lecture room have pe- 
culiar advantagi^ over chartB and sketches, which are 
HO much a^d ho daHorvcdly praised by modern educators. 
They urrciit tw when tlicro came forth fingers of a 

mau*ri liand ami wrote upon the plaster of the wall in 
BclHhazmr'H palace. They are not subject to wear and 
tear, like unwieldy picture charts let dowu from rollers or 
Horied out of iniunmoth portfolios, but they follow one 
another without funs or confusion, like the baseless fabric 
of a vision,’* and thou disaolvo away and relieve us from 
all euro. TIu*y may bo enlarged or contracted, or raised or 
lowered, or fatanl U) right or left, or changed from grave to 
gay, or varied by a Hinmessiori of surprises with the greatest 
iWilily, tlunigh in appearance they are os large and solid 


modem favnrito, ilu^ hln(*kI)ourd, (‘V<*n with un iierompItKlicd 
drau;^htHnmo uh l(‘ctun‘r 

While thmo |)Vojretiv>im tutiy not Ciilly take tlu^ ]vli\n‘ of 
modolH and j)hyHi{’aI instrunumts, they may he laricely nstal 
in their Hliuul ; and, mort*ever, they ean prenent etiluru:e- 
nurntB of what in them in Bmnll, hrin|4: into vi(‘\v hidihm 
pfiriH, Bhow in detail what in cMonplex, and c*t)ver t!ie 
whole pfroimtl of an extensive and expeiisive n^surtmenl of 
other philoHophi^’id apparainH, and very nineli i>i‘>ijles. 

The London “TirneH” Hays of thesi* euti piettiren: " You 
look, and Rtraifchtwny yon Hliunl hes'de the fahled Xllts 
watehinp; the eroeodde nnleep upt»n im Handy shuns wi h 
the miperb mins of Lhlhe in the ilisiant'e. Tin' seeui' in 
eluuiKcd, ami you are in the de.stTt, pn/.in?.r at the half him 
i( 5 d and nmtilateel (IoIohhi whielj stand lirture the i^'t'eut Py- 
lon of the temple at Luxtjr. Yutt Ht^e tin* PvramidH, with 
the wonderful impresH f»f H. {)()() years npun their slupini^ 
sidcB and anp^les, most tnarvehnmly renderetl i'lie A vmuie 
ofSphynxoH, the Hall of (Tolnmnn at Karnnk, the Memm)- 
nium at Thebes are presented to the eye ns a speetatur iut 
the spot vvottld behold them, with every variety of elVeet 
from snulig'ht and Hlmdow, fnnn the llijudit («f eenttiri«*H and 
the destroying hand of man, ftdly nml powerfuily renderetl 

“ It is tlio edueation of the eye in the iinmt striking ami 
elTeetlvo seriHo whi(di is ilitm praeiised, fur nothing is utuit« 
ted in these Hun-puinU‘d revelutitMts, and the simple.^t Intel 



!U()iinUul with (/lUuuliibalHam, botwoon two discs of glass. 
Thoy (U)iiRiHfc of (hM.ails in tho anatomy of a bee, wasp, 
floa, Hpidor, lame of insocts found in stagnant water, us 



gnats, dragon-flioH, parasitic and other insects; parts 
of inHcolH, Hoctiorirt of WM)ods, teeth, bones, fossil bones, 
HhoIlH, luce, sillc, nuislin, etc.; and as such objects are 
Hinuller than jiuintingH for the lautorn, and contain more 
didicalo detiiilri, a proportionately higher magnifying 
power in n’lpiirtMl, which may bo adapted to the front 
of the ReiopticMnu 

Tho ordinary lantern microscopo objective, sold at 
about $10d)0, has a high and low-power combination. 
There is, however, all tho need of achromatic objectives 
for projeetioTiH that there is for tho common microscope; 
in which cane tho cost cannot bo loss. The apparatus 
hIiowu above, with an inch objective, costs about 



aoeomposiLion; ot waior may no Known lo an <nitiro axu 
dionco. Aided Uy a hix-ooU nr (irtu*o*K, Uattory, 

and a Rmall thin tank, the power whieh palladium pos. 
80880S of abBorhing nino hundrt*d timen ita vohimo of 
hydrogen may alno bo nliown ; the Huuke lik<^ otmtorliona 
of tho strip of moial, and the bubhioH <»r gun onouping 
on the roversing of the ourront, proving very intoreHting. 

Tho oryBtallissation of Halts may aiwo ho hIiowu \xy 
placing a drop of a Blrong mdutUm of KpHtun huUh, or 
sulphate of copper (blue vitriol), on a piece of gluHS of 
suitablo Biiso, 

Another effective renult is oldninetl by placing in tbo 
glass tank a small luaw'-Hhoe magnet, and dn^pping 
around it sonio iron IllingH, which will he fnuiid t() ar- 
rango thomselvoB, or rather he atfmeUed i»y the magnet, 
in a most extraordinary manner. 

Exhibitions of mioroHeopie tdyeets by the ai«l of Um 
magic lantern in the drawing-room H<»metirneM iHi! t{) 
give thatcomploto Hatisfaetion wbicdi in dcHimbbv owing 
to attempts being nuule to slunv ihvm mi ton large a 
scale in proportion to the light einployiMl. We have 
given very flatiHfaetory exbihi lions on n shet^t of Im« 
porial (22 X 80) white card-hoard, faMtrtHnl hy drawing- 
pins to a board, and fixed against some huidiH or on a 
ohair* In this way the prohnsem of a blow lly may he 
enlarged to two feet in lengtlg and this \n ffniml in he 


ii^HUuul oi' projoctod directly on an opaque screen, 
may l>o thrown down alright angles on a shoot of paper 
p hired on a taldo, and a drawing very conveniently 
nuuio, 

Holman’s Siioion Hlidk Caoe allows the passage 
of a eonthuions current of water for the purpose of 
kroping it cool in the focus of light. It is designed 




upon tlio >vUh tho gnn niU‘rns(‘onf, luts uhviiyH Ihh'h a 

imicli (It'sirt'd by all ^vUd liavt* luatli^ \i>n\ of llii^ 
magi(^ lanicTiuiM a nu*ans (ir(h'innn.‘«i|ra(itJU, Inii, flu* (HHicuU 
ti(‘B iiLU'ndiiif^ iliirt oxpiTinuaU. havi^ ]»•(*» (numl iiuich iimm 
seriouB tluiu wan atiii(*ipaU‘<l hrlnrchuiul. 

Thin in cspc(!ially iho (Wi\ lu oiu^ who Im.s bci-u hcouh- 
tomod to usn tho wolar inicrnsropi*, in whh*h llu' ntlvaiifaji^n^ 
offered by tho panilh‘liHm ol* tho ntdnr rnvM U «d* m grout 
valuo. 

Ou aoootmt of llu^ HiimlluoKH off ho o]jj»'ot illuiulnafod, uh 
ooinparod with errors (jf focalizing oi* eoiuu-of rut ion in tlu^ 
eoncjof ruyn <'oriiii)g Ironi (Int con<h‘nMcr, idl fho inlvunfagcs 
in tlu^ us(^ of a Iona in a magic Innlcrii, an (*oinparc<l wi(h 
ila nao in a (‘umern, or the lik<\ disappear, and tin^ bam (»f 
llio tnienmeojm' a(ta<*hmcii|. is Icil (o its nwn n suurrcH fim 
thc*]Hnbjt‘ct hert' referred lt>, aei» Jaurntt/ Frtutk/ln In* 
Vol. (12, page 2dH ; Srit’ntijF AmrrFtm^ Voh 

21), page IfJd), wilhoni any o{’ (hut aid from tho cnmlrnsiTS 
which th(‘y afford ho elfectivcdy to the obj»*rtivo cd' the 
magic lantern in its bt*st form of roust met inn. 

Among tim (‘rrow which thns bcconn* con^pictnais, 
tho most ma!uii‘st ami vlttdly important is the want of 
** flntiK’HS of licldd* 

J5y r(‘ason of this, whih* tim ceutn' of ilu^ imagi^ is wrjj^ 
defiuod, the edges arc indbtiiiel amt nusatbliirfory, "fo 
obtain hmses fns^ from this dt'fert him brm the coniinuotis 


jn’t'Si'iiMy, Diu. wo will iioro only remark tluit, as tlio result 
ol* a ]ar^‘(^ (‘xpcrioiuHs wo have become convinced that one 
must be cuuU'ul.t‘(l with a moderate amount of success in 
ibiB <liiv('tion, ami not expect wluit is, at present, at all 
cvi'UlH, hupossil)U‘. 

'riio Hci'ond f»;r('at defect that we encuimter in the use of 
(lie iuieroHeopi(t lens for projection, is the irregularity of 
disirilmliou of light upon I ho acreun. 

Jly rt*a.s«m of IhiH wo may have afield of light with a 
small bright area at the. centre, rapidly fading oif into dark- 
ness, with no well-di'lined margin. 

d'ho causes id' this arc, auunig others, the confusion or 
want of aecuralo concentration of the cone of rays from the 
i'nndcnscrs, and the smallui'ss of iho objective, causing it to 
cut nff obrn|m^ or nmrginul rays more or less, according to 
llu'ir idili^uily. d'o remedy this difficulty wo can work in 
two direct ions. 

In the jir.4 phu*c, wi‘ may improve tlio spherical corrcc- 
iioii of llm comlcUHcrs, or the concentrated character of the 
Hourcii (d‘ light. I'lm iirst of these improvements has 
uln^ndy iunm i^arrietl lo its practical limit in tho best sort of 
eumlcnscr.H, uml the Hccoml involvcB tho use of tho electric 
light or of Hunlighk 

lu tin' Hccoinl placCi any incrcaso iu the diameter oi the 
micri»sci>pic. lenses, wilhout a corresponding increase iu tJieir 
act mil length, in^uri's a great gain iw regards tho etiual 


true, blit 'Wlu'ii HUiMi icascH anunuH used utiu oi Huihcu‘nt 
hizo to K(‘('uro llurt nsult, their I'rrnrs t>l‘s|>]ierieal alHa-nitloii 
and want oi’ilalnesH het'onu^ uncinlnrnhle. 

Wo aro thou fo, need in on oithor hMo hy the neri’ssify of 
a largo and nhort Ions to H<‘enn' an <‘(itial illuminatitm, ainl 
the dinionlty in Mi‘ouring llutnosH tn* eurroothm uiuhT tliom; 
conditiniiH. 

Th(^ most RuotHwIul (‘ompnnnist* \vhic*h w'o Imvo y(*t fniunl 
ill this (umnootiou is thcgim niiorosoo{H' i»l»jootivo, of 1 Idnoh 
fo(‘Us, made by Mr, «r. ZontrnaycT, the wtdl kin>N\n niiimiliio- 
turor of mioroHoopio, stands and haisos. 

With ono <»f Ihoso, a wtdl deliurtl ohjina, MirU u lady- 
bug, inostpiilo, or tho liki*, may bo tlimwii on tin* scaM’iai 
with a olt‘ar inmg(‘, protly well tlollm d up t«i tht^ margin, 
and a hold of light ho brilliant iiml regular that it is hunlly 
distinguishublo from that (d'nn tmlinury magio laufi-ni pno 
jooting a ooloroil glass slidt* of tin' saino objoot, ( )f onurso, 
with such a ptiwor, very minnti' ubjoois muU In^ rojortod, 
but by ujudii’ious solooliun a largo series td' iniort'^diig um s 
can bo Koonn’il, mioh as thi' lady bug^ or nlirady 

jnontioni'd, tho ani lion, (iidd spidor, and variotn uaior 
iiiHi'cls nr liirvm of mo.'^«jnil«>o? 4 , and I ho difli i ont smtIh uf 
/li(‘M; also Wt)od si't'lion.H, junl t'Von objorf'i >m loall at flo‘ 
eyo of a dragon lly, but, aiu»vo all, with ihi^ p**urr may bo 
most Hilcoassfully shown wlmt aro bv far fho 110*^1 popular 
jiluslrutions with ihogas miorfwo|«*, j«noh Jiving ^pi-riiiH iM 
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1 Ills, wli(‘U m use, m v.ioml by a tluu glass cover, which is 
k(‘pfe in by a<lh(‘si<>u ami atmospheric pressure, the 

cavU-y ])(‘iu‘ntli i t being iilled with water containing the insect 
or other (ibject. 

I F it is (h*siv(*{l to nH(^ high powers, we must be contented 
with a limited Heleetiou of objects, choosing such as are 
Ht.rongly delimul and widl <H)lored. Diatoms, blood-disks, 
or other ohjis^Ls wldeh are delicately tinted or colorless are 
(juito unlit I’or H\u'h use, A strongly colored eye of a fly, 
Hfing o(’ a wasp, <»r otlicr part of an insect, siudi as a claw 
of a Hpidt'r, m\swer well. 

In (his eusi^ I luivo obtained tho best results with Zent- 
iunyer‘H A ubje<*(iv<‘, using an extra condenser, consisting 
of a pluiKeeonvox lenn of about three inches focus, and an 
in<‘h ami a half in (luuu(d(‘r, placed about an inch back of 
the oljjeel. 

This grenlly inereaseH the illninination of tho held. 

In using the gas juieroseope, much depends upon the 
oflieieney ami (’{)nvoniem*e of tho support for lenses and the 
stage, ur what ia known commonly as the “gas microscope 
tttlufhimmif* 

n'ho microsettpo ailac’lunent for the KSciopticon is repre- 


mmtod by tin* following wood (‘ut. 



Tho inicroaeopo body, to which the 
objiH'tive is attached by a sliding tube, 
is fitted to tho grooved arm, and moved 


down by an adjuHtabU^ Hprinp;, adnuUin)^: ofa dflicatn inovo- 
moat of over one iueb perpendieutur and two intdion lulonU* 
Two Hliding barn, fitted to the. edgea of tiu* plate, hu|d 
the ubjectH, whieli may bo of dUlertmt al/.ea, it) tlu‘ ntage. hi 
principle it m wluit in known by iniernseepinta na ZiMit- 
mayer’H glass atage. If a necondary I'ondenser is retpuml, 
it is fitted to the attiudiing tube back of the ntuge. 
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Although the light relleetetl from the illumiijHtt*d optupie 
object in the 4)paqim lantern in eompurt*d with the 

direct rays through a mugie lantern a ide, anil, mnwi(h« 
standing the dLspermon ofa large portion of even this 
reflected light from the line of the Megamipe idijeetivi*, 
yet the imago of amall objt^’ta may he tlirown upon the 
screen on a large seule. with Huflieiiujt tliNlim’tne^^^, nut tndy 
to bo inU'resting, but to be praelleally U;s^‘tul for purptwe.s 
of illustration. 

Bright ohjeeta jinwnUsl at the proper angle. nm U as a 
watch wUli its movements, fltiwiTs. muienils, bertlei, laitt«*r« 
flies, cU;., show tttiite brilliunily, while ilu' images ot' duller 
objects, or of plain pietures, are hnnlly suggr«tive ot* (he 
title of Wonder Camera, eoinmouly applied Ui ihU at range* 
ment. 

Only a portion of nicest ohjeeta can be in forU Mitmiee, 
(or tiu^ hiek nf n (IttC 


nhorter side, closes at an 
angle to reflect the light in 
the direction of the focus- 
ing lens 0 , which in this 
ease is the Scioptieon ob- 
jective screwed into a 
duplicate „flaugc. The 
aperture in the middle 
of this door, or Mega- 
Bc.()])o stage, allows the ob- 
jo(‘.t or carte de msite to be 
aliached to Iho outsld(‘. by s]>rings, and does not prevent the 
objc(‘t or picture^ IVoni being atlach(*d to the inner surface, 
whi<*h iH also proviilcd with H])ringH. 

Khuno illumination has the j)e(mliar advantage, in the 
McgitHcopo, of <*ovcring some two and a half inches at this 
ontt'r C(mjiig}iU' focus of th(i condiaiscr, so that a portion of 
llu' margin lost in tlu^ huitcrn is bore available. Theliinc- 
iight nmkcH ut the focus a bright hot spot, sometimes 
ncci'ssitut ing tin* drawing the Mt'giuscopo forward, which 
dors not tdiungt' tlu^ anglt's in relation to the lenses. 

'flu* McgaH(‘ope has greater advantages as an attachment 
to the Ki‘5opticou than as a separate apparatus, for the 
ilhunimUion is better; it telese.opea over the lantern body, 
which i« not in the way of the backward direction of its ob- 

b. iMHimnloand inexpensive, and wbat it can do for 




Hound vihralions uh nnlooHMi inmi a wuip liim Hiroirhoti 
ov(»r an a|><'rtiin% r«)und (»r runtiliiUHir. an tnoh «ir two In dU 
anudvr. U i^^row into fruin td^tTvinK tin^ viljrationH 
of toiaphona plaU'H. Our fonn of it tiH»k from svit- 

nassinf^ tlio vu'ry Huraonsful oxluhitiouH hy I*rcd\ Hidnuui, 
of iho Frauldiu IiiHtiluto. 

A, pi(To of f4:I}'tH'riuo nnup, about tlio nhn of a marhlo, 
nlicod and diHHolvad in watar^ lid * Kahr., will maka a 
bublilo that will bint H‘rartil ininutan. A null inoro por* 
Hintont bubble iH pMciuaacl by a praparatiau 

wliiah wo Hupjdy. 

The illiiHtmttMl dt'H<Tiptum of tbo Mag'amifm, on paico 
217 , axplaum tbo Phouairlns^aojK^ m far H At^ 

laabad to tbo binned dotir !>, in tbo ro?^ofmlor, with niatal 
luboH, oilb(‘r (if wliiali aim ha rniiuaata«l with a iuiHitlopioao 
by u rubber tubitj^. One tif ibo lualnl plaien. of widab lharo 
are Hcworal, \vUli tba inah apariura. ilowti in grot^vim 
till tbo ap(’rturo in wliaro tha nbjart in pbM*i^d whan uwnl iw 
a inapwat^pr^ atul till tlu^ boifotu raiiaba« to tbo hoUmn 
of a narrow aup bobtiuK llis» aoupy fliod A matal i^irip 
uIho raaalu*H down to tlit' boliiuu «if iba rup in the hiuui^ 
f^roovaH, wbitdn wban drawn up, Hpraiiib Usa nimpy Him 
ov<'r llu' aparluns and than ratmihiH up UH ngiiifi iiaadad, 
Whan tba lantarn in li^diiad and in jMmiiion, lha adp* of 
tlia aparlnra and the itiurkiuK m it «*an \w iui Ibo 

naraan. Now, by lakinir tbo mouth piaraimtl into 
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utlupUiUou lo tho tua^ic. lauicru, which, notwilhatand- 
iiijii; Uio atlondaiUi optical ditllcniltioH, lias at loiigtU been 
accompliHlKnh 



^Pho iriHtruinont h nhowu in Boction at Fig. A being 
a Ho<'thmul vii‘U% Hhowing tho diKposilion of ti\o miiTOi'H; 
//, an otitlim' of tho oighl-tadltHl images; a nido view 
cdHlio bruMH nnmnt, conlairiing tl\o rolh‘(dorH and lonaos, 
with Hliiiing atljiiMtinont for foeuHing, and jjrojecting tlio 
inuigiMipun the mnaani, ’ ^ 

It in nltached to the lanlorn by unHonuving tlio front 
and HC'rinving tlio kaloithmeopo into its place, turning it 
nmiid in itn nliding tube until tho ivfloeturH aro upright, 
like tho Udior V. A rac'k Hlido, eonlaining Home frag- 
nnutlH of onlorod ghiBB, bugkm, beads, and other trana- 
parent ohjoots, in alwj nhown ; this is introduced into tho 



can bcHi b(H by Hlidinp; a nurniw board under tins 

blow-pi|)o. 'riio nuixiinum of illtiminiitin/c |H)\vi‘r m 
obtained in the imual way, by puHbin*i; the iisjjUt luu-k- 
wardH and forwardN, un<l tin* c<<rr<w*( Iucmih in ubtaitual 
by moanH of i\\{\front Hlidin^ (tibis Any tiurk portiunK 
of the image may be rt'nnjved by iiinung the kaleido- 
scope round a very littUs to thi' rigld^ or leti. 

The iuBirinnout, before UHiiig, nluniid be wariin^d, to 
prevent what Ik ]>opulurly known um the *'Hteiimirig cd' 
the glasB.'^ 

Hackwork frainoH, contauung pitu'en fd* enl»»ri*d glann, 
are Bupplied by the opticianH*, but exceedingly lunuitifu! 
olTectfl aro oblainnbhs witlj tbe ehromntrope, a jdet^e of 
perforated rune, tins bow atid the wunln of a key, 
foatherHj a b\ineli of outw, tde., id**. 

TIIK 

Fig. 57 showH tins Oxybytlrogen INdurineupM, wbieh 
oonHislH of two tubort inclined to eaeh other at an unglts 
of 50^ 4tV,^and trtineated at their pfdntfi of juuelinn; 
ilte oval Hpacts thuH formed being cloned by f^ouie {en or 
twelve piecoK of thin cr(»wn glann, the lowest of which 
IH blackened to ulmorb the ]»olfiri/.t^<l ray* Idiin nppa 
ratUH ro}da(!tsH tins rdyeol ghinn of the lutdern, Inch 
nhould have condenHern not lean than dj inchcH tiinineter. 
When atta(died, it will he neen that the ii|dj( einunnling 


not tvx(HHHl Uu'oo foul iu (liainolor. 



mo. 57 . 


'riu' jiUoiiuiuuna (uauioc^lod with tlio polarizalioa of 
ari' nltunth'd l^y n ihohI ^^orgoouH diHjdiiy of colors, 
iuhI urt\ in coiiHotpiunco, aiaon^ tho niosb attractive in 
(hi' whole nui^u of ])hyHi(uil opticB ; an apparatus, thore- 
furu, whicdi fiudliliiloH tliuir uxluhilion to an audience 
hiMMuni’H a moMt valuaidu adjunct to tho magic lantern. 

n'hu Huliji'c-tilHulf is, however, of too recondite a nature 
(o udinit of luiequato troatinont in tho present manual; 
I he ivndt'r is tlioruforu referred to PorohVs lectures on 





any inulU'i* (»l‘ which arc hi a nlalc 

toiiHioiu Spccimtnm may he stu'n, ami lisls <»j‘ t he vurit 
(IcHi^DK are <ihtuinahh\ (rnm nptieiuiiH supply ( 
aj)])araiuH, 

Jti !)7, Iho jjolariyau* cuuHistH uT a ImiHlle ;(h 
phU.uH, t/, with ihe NhaiTK jirlHiu, /\ tu analyze t 
polarized, refliu’Uul ruyn. 





Tho polarim!Ope here rt'preHenltnj ( Kig, 5H ^ rdiiKiHiii 
a Foneaull prinin, of IH5 inillinu'tn’H in diunn^ier. 
])olarizer, and a NieorH prinin, uf 2(1 niillituetrea 
diaiuotor, as analyzor. 


bition, tiK^ oxpcdiont, luixt to pcrldcting the instrument 
itrti'lf, iH to bi’iuj>; into use liirpor anil nleavcr views. 

A maKiii-laiitorn colored and Bcnled picture of tlie stand- 
ard siwi is !{ inclies in diamoter. mounted in a frame 1 
inelies lonjr by 4 iimlic.s wide. The now picture, which is 
our stiimlard si/.o, is IJi- inches in the (dear, in a frame 1 
by >b] inclu^H. 

'rii(* urw [)ieim*e liarinp: a third iiioro Kiirfaee, the illu- 
inin:i.U‘tl disk sbnws larij;’(‘r in proportion, and to very much 
ad\ No one, scunnp^ an exhibition of the new 

slides, \vo\ihl willin/^'ly .sideet from the old. 

CRYSTAL SLIDES. 

< >nr (‘rystnl nlides, Inivin^^ a sipiave opening with rounded 
<*<nau‘rs, show a larger avo.n than the ;Mnch round pictures, 
and are as finely ])ivlnled. (Jrystal slides fitthe slide-carrier, 
and an* less bulky iban sueli as are bound in wood; they 
do in»t cut olV llu' heads and feet of side figures like a cir- 
enlar nnirgin, and ilnw liold their color better than sealed 
slides. r»Y taking niore tiino and pains, a still better qual- 
ity is ]n*odnc{‘d. 

COLOR. 

'Dh’ heller elasn of (*olored slidoR will doubtless, to a 
large extmiL eontinue to be a uecossity, notwithstanding 
plain photographs on glass, which are now made so line, 
HO nhimdant, and ho (dieap, constitute our main reliance. 


(‘I'H, coslunu'.H ami shiimlctl riHils anti fhimimv 

topH, paHlnrn g'nmmlH timl firhlH of frrnin nrt^ untn* naniily 
(lini^ronllatcHl hy naliinil cuItjriM,!^ llnin to Imv t* ii wholly 
<h)Uo by diiroiaMil of sluulinir- nt‘s:tlt\>^, .MhutlitjLf, 

far an it Hlinls olVIifcht, wlilh' nolor di.Htinirni.^ho.H tln' 
variouH dnimmlrt frui\i omMiuntluT. ami ilium inatr^i thmu an 
wt^lb A fnu'ly-i’olurctl vit'w, not too dftiM'ly .-hmiial with 
black, in brig*litor, more* distinct, arid mure ph-UHin^. 

OUR BUSINESS. 

Slido-makinp; is our lmsim»sM. lake titliiTs, we deal in 
donumtic and forei^^n slides. Oiir spi‘cial peouiinriiy U, 
that wo are (mrsr’lvcH (*.\*t<msiv(dy ena'a^tretl in nuMniraenir- 
inji; bIuIus, both plain untl culureth iit unr own ottildi.’^h^ 
inont. Welx'gan yenr.s a^jru, with tht* he.^^i Amt*rit’}Uj am! 
Kng’lisli ju<!th()ds ami assisturn'c, and ha\t« hetuj tUde to 
much improve np«)U those methods Hine«v W(' l•rnp^ov 
Hkillful artists in denijirniny, arran^irr^ir, photn^n'Hirhiior. 
paintirip;' and mounting slides, in great variety, I'liin im 
poHCH on UH the labor of preparing speeialty for part e 4 
far and near, from such designs of tlnar spisnabjes im ran 
ho procured, TIh^ slides tlitiH marie nri' m^t nil etpmlly 
good, but wo are abh* to jirmlucr' good residts an eompared 
witli llio designs. Our own assortment nf negatives m 
very oxbrnsivo, and is couHtantly increasing. 



